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Dependable Engines 

FOR FIFTEEN YEARS 

For fifteen years Pratt & Whitney has been building engines 
for America’s flying forces. The little group of twenty-five employees 
who built the first Wasp has now become an army of more than 
10,000. Plant facilities have grown from a small warehouse to a 
mighty factory embracing a million and a quarter square feet. 
And steadily, throughout the years, an ever-increasing stream of 
power plants has gone out to the Army, the Navy and the air lines 
— each adding its share to the significance of a time-honored 
slogan: Pratt & Whitney, Dependable Engines. 

PRATT & WHITNEY AIRCRAFT 

One of the three divisions of 

UNITED AIRCRAFT CORPORATION 

EAST HARTFORD, CONNECTICUT 














• From giant "winged fortresses" and stratosphere airliners to 
small fighter planes and commercial aircraft ... all can enter 
and leave the same hangar if it is equipped with Truscon 
Vertical Lift-Canopy Hangar Doors. • In operation, the bottom 
section of this type of door rises vertically until it clears one half 
of the maximum opening height; then both sections swing out 
and up to form a "canopy.” This leaves the entire opening un- 
obstructed for the largest sizes of planes. • Operation of this door 
can be stopped at any point in the "door opening cycle” (from 


completely open to completely closed position, or vice versa, 
in 80 seconds), thereby permitting entrance or exit of smaller 
planes in minimum time and with least possible heat loss from 
the hangar in cold weather. • The various types of Truscon Steel 
Hangar Doors include Straight Slide; Curved Track; Unbraced 
Canopy; Braced Canopy;the Vertical Lift -Canopy type illustrated 
and the new Bi-Bold Canopy. • Your specifications can be met 
exactly, including operation by mechanical or electric power. For 
quick action, CALL TRUSCON at Youngstown, Ohio, 'phone 3-2171. 


There is more to the "success” of an airline than 
just the transports it flies. ..intelligent management, 
organization and personnel are of vital importance. 
But to the people who fly on that airline . . . the airplane 
still represents the airline. That’s why passengers call 
Continental Air Lines— "a Lockheed airline”! 
Continental has always used Lockheeds exclusively. 
These transports have earned for Continental the dis- 
tinction of the world’s fastest schedules. 


Now, at a peak of successful operations Continental 
has honored Lockheed again- by the addition of new, 
larger, 14 passenger Lodestars to its fleet. This choice 
of Lockheeds can mean but one thing— the Lodestar, 
like its predecessors, the Electra, the 12 and the 14, 
is again a three way favorite- with passengers, for its 
advanced comforts, with pilots, and with operators 
who maintain the upward curve of Continental profits. 
Lockheed Aircraft Corporation, Burbank. California. 
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Republic -World’s Largest Producer of “Aircraft duality” Steels 


The Liberly motor, product of the world's 
most skillful engine designers and the ulti- 
mate in aeronautical power plants in 1918, 
was made possible by the pioneer "aircraft 
quality" steels that poured from Republic's 
electric furnaces. 

Much research preceded these steels— be- 
cause Republic, through research, already 
had become the largest producer of fine 
alloy steels for the automotive, railroad, 
petroleum and other industries. 

Since then, in close cooperation with 
Army, Navy and civilian aeronautical en- 
gineers, Republic has continued the devel- 
opment of steels for aircraft. Now, with this 
priceless experience and with an organi- 
zation thoroughly familiar with aircraft 
requirements. Republic is the world's largest 

REPUBLIC STEEL CORPORATION 


producer of "aircraft quality" steels. 

Today, every American-made plane con- 
tains "aircraft quality" steels produced 
by Republic. 

During the last few years. Republic has 
more than doubled its electric furnace ca- 
pacity. More than this. Republic has ex- 
panded all its facilities— from ore reserves 
to finishing equipment— and now pledges 
its huge plants, and its fifty-odd thousand 
men who know steel, to serving those in- 
dustries so vital to the safely of America— 
with steel — first line of national defense. 

The line of steels and steel products 
manufactured by Republic is so 
diversified that we have prepared a 
complete listing in Booklet No. 199. 

A copy will be sent you upon request. 

• CLEVELAND, OHIO 








H AVE you a tire problem on that 
new ship you’re designing? 

resistance — increase cushion or 
load capacity? Why not talk it over 
with us? For thirty years Goodyear 
engineers have specialized in tire 
design for the aviation industry, 
pioneering many notable advances. 

Today Goodyear builds many 
different types of aircraft tires to 
meet the varying demands of mili- 


ice. And to go with these tires 
Goodyear builds wheels and brakes 
that insure safe, dependable, per- 
fectly balanced wheel equipment. 
Its superiority is proved by the 


many leading ships of all types 
that are 100% Goodyear-equipped. 
For further information, write 
Goodyear, Aeronautics Depart- 
ment, Akron, Ohio, or Los Angeles, 
California. 



On your new ship specify 

GOODYEAR airplane tires, tubes, wheels and brakes 
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^TEXACO AIRPLANE OIL 


W ITH A 90% increase in traffic 
during the first 6 months 
of 1940 over '39, Braniff Airways is 
putting in service additional Douglas 
DC-3’s powered with 1100 h.p. 
Wright Cyclone Engines. 

Because of its perfect record in 
Braniff’s fleet for more than 6 years, 
these new engines will be lubricated 
with New Texaco Airplane Oil ex- 
clusively. With New Texaco Air- 
plane Oil, Braniff's engines keep 
sludge-free, and practically carbon 
and wear free. What little carbon 
forms is soft and fluffy. Engines stay 
clean and the time between over- 
hauls has been extended with per- 
fect safety. 

Trained aviation engineers will 
gladly cooperate with you in mak- 
ing savings with New Texaco Air- 
plane Oil. For this service, write: 
The Texas Company, Aviation 
Division, 135 East 42nd Street, New 
York, N. Y. 





let Spartan Training put you 



FRONT 


RANKS 


trained as Spartan will train you! 

-igt™ standards of quality and 
thoroughness. It prepares you for 
positions that demand more than 
superficial knowledge and ability. 

At Spartan your flight instruc- 
tors know how to teach as well as 
how to fly. You train on 7 differ- 
ent types of modern ships ... at 
Spartan's private practice fields. 

You learn mechanics with mod- 


ern engines and airplanes in well- 
equipped shops, hangars and class- 
rooms. You master Radio from 
recognized experts. 

To men preparing for airline 
and factory engineering positions, 
Spartan gives thorough technical 
and practical training, plus actual 
experience in the Spartan Aircraft 
Factory — now doubling its capac- 
ity to take care of a large order 
for planes from the U. S. Navy, 
k why be content with low-{>ay, 

offers great opportunities today — 


SPARTAN 
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Another Vichers Precision -Engineered Product 
for the Aircraft Industry 

The Vickers Unloading Valve accurately controls maximum and minimum oil 
hydraulic system pressures regardless of flow rate. It is used in conjunction 
with an accumulator as shown in the sketch below. 

More compact, lighter in weight, and absolutely dependable, it will operate at a 
very small pressure differential. Note, too, that piping has been simplified by 
eliminating the need for an external check valve. 

Ackers Incorporated 1402 oakman blvd., Detroit, Michigan 





PROMPT DELIVERY FROM A STOCK OF 1300 
MODELS PERMITS QUICK EXPANSION OF WORKING 
FACILITIES AT PREDETERMINED COST 


No matter how special your bench requirements, 
there's always a "Hallowell" to fill the specifications. 
And by ordering "Hallowell" Benches, you eliminate 
the costly time and trouble of figuring lumber, buy- 
ing parts, paying carpenters . . . and you get a bet- 
ter, more durable bench in less time and at no extra 
cost! 

American Airlines hangar at LaGuardia Field, N. Y., 
chose semi-portable “Hallowell" Benches with attrac- 
tive laminated wood tops. These are easily pushed 
from job to job, saving steps, time and money, and 
they are ideal for precision work. 

But regardless of style or model, you'll find that all 
"Hallowell" Benches incorporate advantages seldom 
found in home-made jobs: all steel construction in- 


sures lifetimes of service. Tops stay smooth no 
matter how rough the treatment. They can't splinter, 
split or become wobbly, oil-soaked fire hazards as 
will old-fashioned wood benches. Heavy flanged leg 
construction means permanent rigidity, and easy 
movability permits flexible shop arrangements. Still 
another feature is the ease of converting two or more 
"Hallowell" Benches into one smooth, continuous 
working surface — or the long bench made into single 


Added up, these advantage- 
investigate "Hallowells" 

catalog today, now! 


STRnDRRD Pressed Steel Co. 

icnKinToiun, p e n n n . B o XH( 

B0ST0I1 • DETROIT • IRDIRnDPOllS • CHICAGO • ST. LOUIS - SOD FRRRCISCO 
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SPEED NUTS meet the 3 most essential Requirements in aircraft construction. They are 
applied faster, lighter in weight, and vibration- proof. 

Applied faster because each SPEED NUT replaces 2 or more parts and the assembler does 
not have to find the thread. Lighter in weight, their holding power is greater per ounce 
of metal. Vibration-proof, because their double-locking spring tension grip prevents loosen- 
ing, even under the severest vibration conditions. 

Made in over 700 shapes and sizes for most standard sizes of bolts, screws, rivets, metal and 
plastic studs. 

We invite you to send us any assembly problem. Samples and engineering data will then be 
forwarded immediately. 

TINNERMAN PRODUCTS. INC. SLEWS' 

MANUFACTURERS OF PATENTED SPEED NUTS 


IN CANADA: Wallace Barnet Co.. Ltd., Hamilton. Ontario. IN ENGLAND: Simmonds Aorocesioriel, Ltd., London. IN FRANCE: Aarocouoires Simmonds. S.A..Parl* 
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2 7 TAKE-OFFS Per hqUR" 


19 IDLING PERIODS 

PER 7</s HOUR SCHEDULED FLYING DAY 

is the daily average of Boston-Maine Airways Lockheeds . . . whether the 
temperature be 50° below zero or 90° above. "Making a Neighborhood of 
the Northeast," Boston-Maine Airways daily makes rigorous demands on 
its equipment. 

For almost three years now Simmonds-Benton Aircraft Power Plugs have 
been standard equipment on Boston-Maine Lockheeds . . . increasing oper- 
ating efficiency, cutting maintenance costs. Learn how Simmonds-Benton 
performs for Boston-Maine Airways, why Simmonds-Benton Aircraft Power 
Plugs offer you a new high standard of performance and reliability. Write 
for illustrated brochure. No cost. No obligation. Use the handy coupon. 
Simmonds Aerocessories, Inc., 10 Rockefeller Plaza, New York, N. Y. 
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CHALLENGE TO INDUSTRY’S PATRIOTISM 


Calls for Plain Speaking 


I T is a pity that the greatest national defense effort 
in American history had to be made during a presi- 
dential election campaign. For a modern defense effort 
involves an intensely practical industrial project, while 
an election campaign involves an intensely emotional 
political propaganda. And those two don't mix. 

That, as 1 see it, is the chief reason for the welter of 
claims and denials, charges and counter-charges that 
have been getting in the way of contracts for planes, 
tanks, guns and all the rest of the armament for which 
the American people are so nervously peering down the 

We are told that the managers of industry, smarting 
and suspicious under the repeated attacks of government 
officials for some years back, have been reluctant to assume 
the abnormal risks of defense contracts without commensur- 
ate safeguards, and that the politicians who must authorize 
those safeguards have been reluctant to do anything that 
might be construed as letting down the bars for unscru- 
pulous business men to exploit the national emergency. For 
the one, the business risks of full speed ahead have been 
too great; for the other, the political risks of full speed 
ahead have been too great. So we don’t go full speed 

This is not written to increase that clamor of re- 
appeal for some decent and thoughtful consideration on 
the part of all concerned — consideration for the urgent 
needs of the nation, for the problems and responsibilities 
of both the politicians and the industrialists, for the 
elementary principles of prudent business management, 
and for the good opinion of the man on the street. He 
is neither a politician nor an industrial executive. But 
his hide and his pocketbook are at stake in the national 
defense program — and he knows it. He has a right to the 

ignorance or deliberately deceived, for the sake of either 
political or business whoopee, the payoff will be mighty 
poisonous political medicine for the politicians and 
equally poisonous business medicine for the business men 
who may be responsible. 


The plain stark fact, to be faced squarely by us all, is 
that the national defense program is an emergency 
project — a desperately urgent emergency project. 

As in every emergency that confronts a democracy, we 
are harassed by a confusion of counsel. As -always, some 
of the confusion arises from honest but conflicting judg- 


ments, some of it from ignorance or muddy thinking. 
But, unhappily, much of it reflects the deliberate purpose 
of self-seekers to fish in troubled waters — to capitalize the 
conjunction of a national emergency and a political 
campaign to boost their own interests. Already the charge 
that American business men are unpatriotic and interested 
only in profit has been put out as a smokescreen to cover 
up deficiencies for which business men are in no way 

Now the man on the street finds it hard to see through 
this maze of excited contradiction. Not because he isn't 
smart— the average American can think straight enough 
when be has the fads. But in this case the facts are 
obscure and complicated — they have to do with matters 
that are strange to him. And to make it worse, at the 
height of his confusion, raucous voices constantly assail 
his ear with "simple" explanations of it all. But, as so 
often happens, most of these "simple" explanations make 
the matter a lot simpler than it really is. 


Consider, for example, the cry that "industry refuses 
to get busy on national defense until its profits are 
guaranteed". Very clear and simple, to be sure; but also 
very false. The charge that American capital is "on 
strike" in the hour of national need. As silly as it is 
simple. The assertion that our manufacturers "won't 
even talk with a government anxious to place orders with 
them, without large financial concessions", and that 
"American corporate industry refuses to expand its 
resources for defense until it receives immunity from 
proper taxation". The resounding demand that we "con- 
script wealth as well as men" — whatever that may mean. 

Particularly political has been the attack on the air- 
craft industry. It has been made to appear that aircraft 
manufacturers were instituting a sit-down strike because, 
in their greed for profits, they demanded more than 
8 c /c- Actually the 8% was not a net profit at all and 
the only concern of the manufacturers was to fight 
against incurring losses under the 8% limitation. And 
army and nary officers have sustained the aircraft manu- 

ThTair is Si of explanations which, however simple 
they may sound, do not explain. And in most cases, I 
am convinced, the purpose of those who offer them is 
not to explain but to inflame. Those who try honestly to 
explain these issues from either side, find it impossible to 
do the job in such ringing phrases. 

As I have said, our country has been caught short. As 


a result, there are many reasons for the confusion and 
controversy. The plain fact is that we can produce our 
war equipment by only two means: (1) by converting 
the industries of peace into the industries of war, so 
far as that is possible; and (2) by building from 
scratch the new facilities we need to supplement them. 
In other words, we must create — with desperate haste — 
a new industry in America — an armament industry. 

Right there is the crux of the problem that now con- 
fronts the industrialist sincerely trying to equip himself 
for his part in national defense. For this new armament 
industry is not the ordinary business risk against which he 
has learned to weigh the interests of his employees and 
his stockholders. It does not deal with familiar products 
and processes. It is not continuous — at least it has not 
been heretofore in this country — and it may fold up as 
suddenly as it has opened. It cannot hope to serve 
thousands of potential customers: it has but one sure 
customer — the United States Government— and wielding 
the sovereign power that customer can do just about as it 
pleases with respect to its needs and demands. Which 
means that not even this one is a sure customer. 


No more unfair or deceptive charge ever has been 
leveled against American industry and American busi- 
ness men than the accusation of being unwilling to take 
the normal business risks of the defense program. The 
risks they are trying to minimize — they cannot possibly 
avoid them all — are very special and extraordinary risks 
indeed. So clearly is that true, that I doubt very much 
whether such questions and charges ever would have 
risen were it not for the fact we are engaged in a 
political campaign. 

Already some of industry's great units have gone 
ahead with the building of new facilities, the purchase of 
special materials, and the actual production of armament 
in the face of all risks, gambling that their government 
eventually would work out some reasonable plan to pro- 
tect them against excessive loss. Others, doubtless will 

But many other companies, for one reason or another, 
are not in position to do that. So before they begin to 
expand their facilities to handle defense contracts, they 
have asked their only potential customer for those new 
facilities to guarantee them — not excessive prices, not 
exorbitant profits, not immunity from taxation, as we are 
being told, but simply against the excessive losses that may 
result from very extraordinary conditions. 


As this is written, it looks as though the legislation and 
the rulings necessary to accomplish this purpose soon 
will be forthcoming. Thoughtful and responsible officials 
of the government understand the situation and what is 
needed. But, unfortunately, their understanding and action 
will not quiet the professional business-baiters. So long as 
those gentlemen have their own interests to serve, so long 
as political excitement makes it easy to whip up public 
demand for a scapegoat to atone for disappointing progress 
with the defense program — just so long will the business- 
baiters find a receptive audience for their criticisms. 

All of which suggests that business men must cariy 
at this time a double responsibility, in addition to their 


obvious obligation to do the very best job they know how 
on their individual parts of the defense program. 

The first of these added responsibilities is, of course, 
to avoid any possible basis for the charge that industry is 
exploiting the defense program in behalf of excessive 
profit, unfair treatment of Tabor or any other unworthy 
self-interest. The second is to see that the man in the 
street knows and understands all that I have tried to set 
down in the foregoing. 

For the man in the street is deeply involved in all 
this. He is "in the street" only to the political orators. 
To the rest of us, he is the man in the factory, the man on 
the truck, and the man behind the orders that industry 
fills. In short, he makes up this living American in- 
dustry on whom the politician's charges spatter. As an 
employee he has a stake in the solvency, the security, and 
the reputation of the very plants at which criticism may 
be directed. Knowing the facts, he can answer the critics 
so far as his own plant is concerned and can see how the 
same kinds of facts apply to all industry. If he is a 
customer, suffering inconvenience as a result of the 
plant's service to national defense, a knowledge of the facts 
behind the plant's problems will help to make him a de- 
fender rather than a critic of responsible business manage- 
ment. If he is a neighbor in the community, the facts will 
equip him to be an interpreter of industry’s problems to 
the people of the home town. 


In this national defense effort, business enters into a 
new partnership with government, but, more importantly, 
into a deeper partnership with the American people. It is 
more than ever essential that it take all of the American 
people into its confidence, beginning with the people in 
its plants and going out through the ranks of its 
customers and its community neighbors to show them 
that they have a common interest in seeing that the task 
of national defense is undertaken in the American way. 

As we all know, there are in this country some people 
who would like nothing better than to see American 
industry fail in this supreme test of service to the nation. 
They will watch with jealous eyes every move of every 
company that is engaged on a defense job. They will 
disparage its achievements, exaggerate its shortcomings, 
and distort its motives. For they would like to make over 
American industry to their own pattern, and they'll never 
have a better chance to get started with it than has been 
opened up by the national emergency. Or so it looks to 

So, great as are the business hazards of the defense 
program for the individual business man, even greater 
hazards are involved for American industry as a whole. 
But, knowing the temper of American industrial leader- 
ship as I do, I am confident that it will handle its defense 
assignment with credit to itself and with great advantage 
to the nation that it serves — whether in war or in peace. 

To help in that supreme test is the opportunity and the 
privilege of the McGraw-Hill organization. 



President, McGraw-Hill Publishing Company. Inc. 


This message is appearing in all McGraw-Hill industrial and business publications, 
reaching over a million readers. 
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REPUBLIC AVIATION 


AT 30,000 FEET ... or higher, above the range of anti-aircraft fire, the modern 
bomber sets its course. Only pursuit aircraft can turn back this menace. Now, 
Republic Aviation has in regular production a fighter airplane — powered with the 
most advanced type radial super-charged engine — which retains full tactical effi- 
ciency at the extreme altitudes used in bombardment attack. Thus, once more 
Republic Aviation demonstrates that it is ready— for today’s job and tomorrow’s. 

REPUBLIC AVIATION CORPORATION 

FARMINGDALE, LONG ISLAND, N. Y. 
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"Aviation” Leads Defense Expansion 


» AVIATION MANUFACTURING 
HAS LED ALL INDUSTRY in ex- 
pansion for defense, and, contrary to 
the contentions of some misguided 
columnists and congressmen, has stuck 
its neck out so far in the interests of 
pure patriotism that few bankers would 
care to go along. As this is written 
all but two of the plane and engine 
makers have taken definite expansion 
steps and announcements probably will 
be forthcoming from them within the 
next few days. Meanwhile Congress is 
so busy with complicated pre-election 
evasion of the draft issue that it has 
had no time to do much besides making 
a few preliminary passes at revising the 
discriminatory profit limitation and 
amortisation legislation that has caused 
so much uncertainty in financing ex- 
pansion. 

» ONE OF THE TROUBLES with 
columnists is that they think 7-8 per- 
cent is a fine return on your money 
and it is. But they don’t understand 
that this is gross profit and, when you 
trim it down with taxes and all the 
other things a government auditor can 
take out, you arc very lucky to wind 
up with 3J percent. They also forget 
that companies are made up of a lot 
of individual stockholders who could 
sell their stock and buy up a nice 
profitable hat-checking concession in a 
New York night club to make more 
money. 

Fortunately the Army, Navy, and 
the Defense Commission appreci- 
ate the manufacturers' problems and 
have done much to clarify public think- 
ing. The recent statements of Secretary 
of War Stimson, Defense Commissioner 
Knudsen, and John D. Biggers, head 
of the Defense Commission taxation 


and finance committee, arc particularly 
enlightening. 

The way things look now, no two 
aviation companies will use exactly the 
same financing methods. Most of them 
have gone in for RFC commitments, 
others for private loans, and still others 
for operating fixed fee operation of gov- 
ernment owned shadow plants under 
lease. The RFC loans are all right if 
they are made to subsidiary companies 
so the properties of the parent organiza- 
tions do not become involved. Private 
financing is fine if you can get it. Gov- 
ernment owned plants will work as long 
as they are operated by existing private 
manufacturers. But if the government 
tries to operate them it will divert 
needed key personnel from our armed 
forces, it will cost much more and pro- 


duce much less than any other method, 
and it will start us on the same road to 
demoralization and defeat that ended in 
the fall of France. 

» ENGLAND ISN’T FALLING as 
fast as Hitler and some other prophets 
predicted. The Aug. 15 deadline for the 
occupation of London has come and 
gone and the world is still waiting for 
the blitzkrieg. The time is growing 
short before the notorious London fogs 
may mean the salvation of the Empire. 
But fog or no fog, win or lose, the al- 
most miraculous performance of the 
Royal Air Force will go down in his- 
tory as one of the greatest military 
achievements of all time. And it is be- 
ginning to look as though the British 
and probably a lot of other people may 
be eternally indebted to the RAF for 
the preservation of their institutions and 
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BEHIND THIS NOSE 


Behind the eager, modern contours 
of the Fairchild Trainer M-62 stands 
a solemn pledge guaranteed hv a 
famous heritage of performance and 
accomplishment. With fourteen 
years of experience in the manufac- 
ture of quality aircraft — with ap- 
proximately one thousand of its 
planes in current service throughout 
the world, renowned for their rugged 
construction and unexcelled flying 
characteristics — with its splendidly 
equipped plant, tooled and staffed 
for quantity production — with a 
prestige well earned and internation- 
ally enjoyed -FAIRCHILD is fully 
qualified to produce this many-fea- 
tured military trainer to the entire 
satisfaction of the most exacting 
users! The Fairchild M-62 is now in 
quantity production for the II. S. 
Army Air Corps. 


» BEHIND THE MAGNIFICENT 
PERFORMANCE of the RAF is the 

supreme Anglo-Saxon confidence and 
indomitable spirit oi the British peo- 
ple all the way down the line. We have 
reason to believe that London life hasn't 
been too much fun in the last few 
weeks, yet there is no diminution in the 
unique British sense of humor. We 
have talked with several recent arrivals 
front the beleagured isles and their con- 
fidence is supreme. In further evidence 
we present (on page 34) a special cable- 
gram to Aviation from our old friend, 
C. G. Grey, who gives us first-hand im- 
pressions of one of the bombing raids 
on London. Upon reading it you will 
find the war has not changed his sar- 
donic literary style. You will also be 
interested in his prediction of retalia- 
tion on Berlin, which has come to pass 
in the last few days, and in his claim 
that British production has caught up 
with that of the Germans. 

» ENOUGH OF WAR. Let's look at 
the opening pages of this issue for the 
more refreshing peacetime accomplish- 
ments of domestic air transport. We 
are celebrating the twentieth anni- 
versary of the completion of the first 
transcontinental route with some inter- 
esting comparisons of operations then 
and now. Air transport history divides 
itself neatly into two decades of prepar- 
ation for the flying forties. The twen- 
ties were devoted to pioneering effort 
and the often tragic struggle to pull 
our borders closer together in terms of 
time. The thirties were the years of 
streamlining and consolidating the 
hard-earned gains of the pioneers, of 
perfecting safety and learning when 
not to fly. And the forties have begun 
with a firmly founded public acceptance 
of air transport as first-class transpor- 
tation. It is hoped that we will soon 
see lower rates of fare, second-class air- 
line service, feeder line development, 
far greater air express volume, and 
possibly a time-payment arrangement 
for pleasure and vacation tours similar 
to that instituted recently by the rail- 

» BUT AIRLINE PROGRESS will 
be cramped unnecessarily and unfairly 
if the proposed excess profits tax legis- 
lation emerges from Capitol Hill in its 
present form. They would be penalized 
by small exemptions because of the 
poor showing during the last few years 
— a period when they were plowing 
back their earnings into new equipment 
and improving their facilities. Col. 
Edgar S. Gorrell of the Air Transpor- 
tation Association of America has pre- 
sented these facts clearly in the hearings 
and it is hoped that Congress will see 
the light. 

» THE PRESIDENT HAS ABOUT- 


FACED once again. This time it 
should be beneficial to the industry be- 
cause he now approves a major air- 
port program. It looks as though the 
dusty airport report made by the CAA 
shortly after it was established would 
be taken off the shelves and used as a 
basis of expansion of the airport sys- 
tem. Tltc program will cost $200,000,- 
U00 to $300,000,000 and calls for many 
new ports and relief of the congestion 
in the New York area. Cooperation 
of the War and Navy Departments 
with the Civil Aeronautics Board as- 
sures consideration of defense needs in 
the airport picture. 

» A P & W ADVERTISEMENT for 
a draftsman came to our attention the 
other day and we were both interested 
and gratified to read the closing sen- 
tence, “Inquiries from personnel em- 
ployed by other manufacturers engaged 
in national defense production not de- 
sired." Until very recently there has 


been too much personnel turnover and 
some pirating in the aviation business. 
P & W is to be highly commended for 
this clear expression of policy. Aviation 
manufacturers concerned with the de- 
fense program have taken the lead in 
prevention of piracy. Their farsight- 
edness should serve as an example to 
other defense industries faced with the 
problem of expansion and with short- 
ages of highly skilled and technical 
personnel. 

» OI.DTIMERS WILL SPEND this 
Labor Day with their families for the 
first time in many years because there 
arc no National Air Races. Three 
major shows will be sponsored next 
year by N.A.A., with Steadham Acker 
managing them, probably in New York. 
Chicago and West Coast. 
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More Americans are flying every month... American 
Air Commerce sets new records of passenger vol- 
ume, of mileage, of safety. Why? Because public 
confidence grows greater and greater, inspired by the 
admirable carefulness of our whole industry. 

We all know that nothing inspires passenger- 
confidence so surely and strongly as smooth take- 
off and landing and taxi-ing. 

Bendix builds that . . . custom engineers it, to 
order, for any airplane . . . follows it through with 
service assurance that means peacc-of-mind for the 
airline operator. 

Years of painstaking analysis of every force set 
up during the critical moments of ground - contact, 
underlie the design and dimensioning of Bendix 
Pneudraulic Shock Struts, Bendix Wheels and 
Brakes and Bendix steerable and swivelable Tail- 
Knuckle Assemblies. 

Initial impact shocks and the lesser bumps of taxi 
and take-off runs are efficiently absorbed ; deceler- 
ation is effected in minimum distance and with 
direction nicely controlled. 

Every facility, every compilation of landing-gear 
data, every benefit of Bendix' years of experience 
in this specialized work, is at the industry's command. 


BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND. INDIANA 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 
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By Robert Osborn 

» BY THE TIME this appears. 
National Aviation Day, August 19th, 
will have been celebrated, set aside by 
Presidential Proclamation inviting 
"the people of the United States to ob- 
serve the day with appropriate exer- 
cises to further and stimulate the in- 
terest in aviation in this country." 

This is all very nice, Mr. President, 
but considering present emergency 
conditions in the aircraft industry 
we’re wondering if you couldn’t also 
set aside another day strictly for the 
people in the industry, to be known as 
"National Who Cares About Aviation 
Day". On that one day everyone con- 



nected with the industry could go 
fishing, play golf, or possibly just rest 
under an apple tree and smoke a 


» FORCED LANDING At the 
drafting lable next to mine sat a man 
who is one of the best in the business. 
He has been drawing airplanes since 
the bamboo and bailing-wire days and 
knows them from A to Izzard. All of 
the new designs of the company are 
worked out on his board and he con- 
tributes more good ideas to them than 
he is generally given credit for. 

Most of the day he sat working 
along quietly, stopping occasionally to 
brush a fresh deposit of cigar ashes 
from his drawing, however when 
something happened to disturb the 
even tenor of his way he would break 
out into a display of profanity which 


was really masterly. As I have been 
much in the company of longshore- 
men, contractors, newspaper men, and 
pilots in my time, when I say that his 
command of sulphurous and searing 
words was masterly, it is to be under- 
stood that I know whereof I speak. 
Whenever he put his elbow down on 
the point of a thumb-tack, or the de- 
signer sketched all over his drawing 
with a hard pencil, as all designers 
do, or the aerodynamicist wanted the 
upper wing moved two feet, the erup- 
tion would be as regular and as im- 
pressive as that of "Old Faithful.” 
And his performance was all the more 
remarkable in that a lady stenog- 
rapher sat ten feet away from his 
table, and he had to achieve vehe- 
mence without raising his voice above 
a whisper. 

One day this draftsman was work- 
ing along contentedly, leaning back on 
his high stool and with his feet prop- 
ped up in the cross rods under the 
table, when, without even a warning 
crack, his battered and ancient draft- 
ing stool suddenly collapsed, — disin- 
tegrated as completely and thoroughly 
as the onc-hoss-shay, with pieces of 
kindling wood flying in all directions, 
giving him a free fall three feet to the 
floor where lie landed on his rump. 
Eye witnesses argued for days after- 
ward as to whether he had bounced 
two or three times. The entire draft- 
ing and engineering personnel gath- 
ered ’round to help him up, and when 
we were sure he had not been hurt, a 
hush fell on us as we waited for the 
molten words to flow. Here, we all 
thought, was an occasion worthy of 
the master, — new heights to which he 
alone could rise, — a swearing record 
to be set which would stand for all 

He brushed himself off, said “Holy 
Smoke” in a quiet voice, and went 
back to work on his drawing. 


» A FELLOW WE KNOW has 
been brooding about those 50,000 air- 
planes. "Where will they park all 
of them?” he keeps asking. So we 
turned the problem over to our office 
boy, whose chief ambition is to use 

our bottom drawer, oiled it up for 
easy use, and gave it to the boy. We 
told him to take the dimensions of a 
pursuit plane and multiply by 50,000. 

The boy borrowed our copy of, 
"Here’s How with a Slide Rule” and 
went off to ht's favorite spot in the 
basement to begin his cogitations. 

Pretty soon he came back with a 
worried look. "Doesn't come out 
right,” he said, "guess there wasn't 
enough oil on the slide rule.” 

"Look,” he said, “a field would have 
to be only 1£ miles square.” 

» THE INTREPID AVIATOR says 
he doesn't know what the younger 
generation is coming to. He read in 
the papers that the students under the 
C. A. A. training program had es- 
tablished a custom whereby a student 
pilot's shirt tail must be torn off by 
the rest of the gang right after land- 
ing from his first solo, and when a girl 
student soloed the other day they even 
tore off a section of her slip. 



When he teamed to fly, he com- 
mented between puffs on one of our 
cigars, all that happened to a solo stu- 
dent was that he caught varying de- 
grees of hell from his instructor de- 
pending on how often he bounced the 
Jenny before being able to get it to 
stay on the ground. 
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No. 1” which is flown by United Air 
Lines today. 

The growth in commercial airlines 
has been so rapid that travelers reclin- 
ing comfortably in the great air trans- 
ports of today have difficulty thinking 
back to only twenty years ago, when an 
air route spanning the continent was 
just beginning. Yet in 1920 it had 
taken a tremendous energy and determi- 
nation, as well as pioneering spirit, to 
tie the West Coast and the East Coast 
together with regular service. 

First of the air mail routes that were 
later to form a transcontinental airline 
was the Chicago to Cleveland run 
which opened on May 15, 1919, On 
July 1 of that year the Cleveland-New 
York service was started. Mail routes 
were pushed westward on May 15, 1920 
when the Chicago to Omaha service 
was established. Then, on Sept. 8 of 
that year, with the opening of the 
Omaha-San Francisco route, an airway 
linked the Pacific and the Atlantic for 

Ox teams had given way to stage 
coaches and the pony riders express, 
which in turn had been superceded by 
railroad trains belching their smoke 
across plains and mountains. Finally 
came the airplanes — not very fast, nr 
not at all modern by today's standards — 
but airplanes that were to lead on in a 
brief score of years to the luxurious 
overnight travel of today between our 
eastern and western shores. 


By Carl Norcross 

Assistant Editor, AVIATION 


A irline weather men were 

not always the careful scientists 
they are today. In the early airmail 
days a pilot telephoned ahead to the 
caretaker of an emergency landing field 
and enquired, “How high is your ceil- 

The caretaker took a quick glance 
around his office and replied, “About 
10 ft., I think, but if you wait a minute 
I’ll measure it." 

Another pilot, telephoning to a field 
for information, asked, “How’s the 
weather?” 

"Not so bad for this time of year," 
said the caretaker. 

These two incidents are typical of 
transcontinental flying of twenty years 
ago when a pilot flew alone in an open- 
cockpit airplane, behind an engine that 
might let him down at any moment, 
with no adequate weather forecasts, no 
radio, and only his own wits to guide 


The 20th anniversary of the first 
coast-to-coast airway is being cele- 
brated this month. On Sept. 8, 1920, 
the last leg of the air mail route run- 
ning from New York to San Francisco 
was completed and air mail pilots began 
flying daily schedules along this great 
stretch of country. From that begin- 
ning has come “U.S. Air Mail Route 




Research of today indicates what will be the air trans- 
portation of tomorrow. The thoroughness of its work 
brings every passenger under its constant investigation. 

By Jay P. AuWerter, Assistant Editor, AVIATION 


A NYONE can walk, but it is only 
the wise man that knows where he 
is going. In the same light most any- 
one can By, but it is only the wise 
airline that knows how it is going to 
do it. In these lew simple words is 
summed up why United Airlines a 
little over a decade ago first opened 
its doors to a promising research engi- 
neer and since then has spent nearly 
half a million dollars and endless time 
in its contribution to safe air travel. 

The research engineer was Thorpe 
Hiscock, a western rancher with a 
flare for radio. His hobby became his 
profession later when his work carried 
him to the position of head research en- 



gineer for United. Developing the first 
two-way voice radio communication will 
be a lasting tribute to the ability of this 
man, and it will long be remembered by 
United, as it was the beginning of their 
present research organization. The 
early history of the department is 
closely allied to the name of Hiscock 
and it was through his genius for 
development that many projects of un- 
told value to the airline were put in 

Through the 1930’s the importance of 
research took on added significance and 
has grown in size until today it has 
been divided into three separate 
branches. The original group work- 
ing with Hiscock, with added members, 

what is known as the communication 
section. The engineering research de- 
partment tackles all other problems 
dealing with the mechanics of air trans- 
portation as regards more efficient op- 
eration of the airliner. Then there is 
the third branch, established compara- 
tively recently, which comes under the 
medical department, and looks into the 
whys and wherefores of passenger and 
personnel health during airline opera- 

During the past ten years, United 
has spent an estimated $400,000 on 


I. A. Herlihy, lett. vice president in charge 
of operations. Right: the vibration machine, 
on which communications devices and flight 
equipment are tested to insure ruggedness 


technical research to advance air trans- 
portation. In an industry where prof- 
its are small and capital investment is 
high. United was farsighted enough 
to see that money spent for research 
even during the profitless years of de- 
pression would sooner or later reap 
large dividends in business volume — 
and it has. In some instances, econ- 
omies were shown directly on the bal- 
ance sheet, but even more than this, 
each development has brought the air- 
line closer and closer to its goal of 
safe, efficient, rapid operation. 

“The keystone of United Airlines 
operations program is its rule of three, 
which governs the movement of every 



airplane on the entire system at all 
times. This rule of three sets forth, 
in order of respective importance, the 
factors of safety, passenger comfort, 
and schedule performance, as those 
which control the dispatch and flying 
of planes. In every phase of United’s 
operations safety is always the pri- 
mary consideration.” 

From the rules and regulations that 
United has set down, conies this state- 
ment giving the clear-cut reasons for 
the research department, which works 
with the rule of three foremost in its 
mind. One need spend only a short 
time talking with the men in charge 
to be convinced that this is true. 


All of the research activities come 
under the jurisdiction of the vice-presi- 
dent in charge of operations, J. A. 
Herlihy. Communications is headed 
by J. R. Cunningham, with Pete San- 
dretto ill charge of the laboratory and 
the development of new radio equip- 
ment. Engineering research conies un- 
der Ray D. Kelly, who has with him 
four project engineers, each in charge 
of a separate department. Col. A. D. 
Tuttle, M.D., formerly of the Army 
Aviation Medical School at Randolph 
Field, Tex., takes care of the medical 
department as well as all details con- 
nected with flight medical research. 

Each of the various departments 
has its own facilities. However, there 
is also equipment which is available 
to all three. Foremost is the flight 
research plane, the only one of its 
kind in the world. This ship, a con- 
verted Boeing 247-D transport, has 
proven to be an invaluable asset to the 
progress of United’s enviable research 
program. 

Then there is the altitude chamber 
which enables the simulation of actual 
conditions and altitudes varying from 
sea level to 65,000 ft. The chamber is 



used in a variety of projects including 
radio apparatus testing to insure proper 
operation, oxygen tests in connection 
with the provision of oxygen for pas- 
sengers during high altitude flight, in- 
strument testing for variations due to 
rarified conditions, besides many other 
types of equipment and problems which 
will present themselves when airlines 
start regular high altitude operations. 

In a cold chamber, engineers are 
able to simulate conditions of tem- 
perature and humidity ranging from 
— 50 deg. F. and zero percent relative 
humidity to -1- 125 deg. F. and 95 
percent relative humidity. Much of 
the equipment tested in the high alti- 
tude chamber must also be put through 
its paces in this chamber so that there 
can be no doubt as to its efficient 
operation. 

The vibration table is another piece 
of equipment, specially designed by the 
United's engineers, to test radio and 


other equipment which is susceptible 
to various forms of vibration. Finally 
comes the drop table which gives equip- 
ment the acid test by a sudden drop 
of IS in. on to a hard metal surface. 
United Airlines is the only airline 
in the world to possess these various 
forms of special research testing equip- 
ment and when some piece of apparatus 
has successfully made the rounds there 
isn't much doubt that it will operate 
under practically any conditions. 

Pete Sandretto, head of the communica- 
tions laboratory, has a staff of nine en- 
gineers, two mechanics and two drafts- 
men. The lab was originally formed in 
1929 and, stationed at Oakland, Calif., 
consisted of a group of three men 
headed by Thorpe Hiscock. In 1939 it 
was moved to the La Salle-Wacker 
Building in Chicago, and from there in 
(Turn to page 106) 
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it AIRLINE maintenance lias come a 

H long way since the old days/' 
said one of United's officials recently. 
"At Maywood Field just outside of 
Chicago, where we used to overhaul 
the mail planes, we had only one spare 
compass, and we didn't know how to 
compensate or overhaul it. Compasses 
were unreliable then and when a pilot 
complained that his compass was not 
right we installed the spare and put his 
on the shelf. When the next pilot com- 
plained, he got the spare, and so on. 
Today we not only know how every in- 
strument and accessory operates, but 
we have test equipment for it. When 
equipment goes back into an airplane 
after an overhaul, we knoxv it is going 
to work properly. There is no guessing 
today. Now we’re sure." 

Air travel has become so uniformly 
excellent in recent years that pas- 
sengers seldom catch the real spirit of 
the maintenance mechanics. Airplanes 


are safe, engines are dependable, the 
passenger gets where he wants to go — 
New York to the West Coast over 
night if he wishes — and both speed and 
safety are taken for granted. The part 
that maintenance plays in today’s su- 
perlative airline performance is seldom 
front-page news to the air traveler. 

Maintenance mechanics along 
United's coast-to-coast lines are among 
the most critical men in America. St. 
Peter standing at the pearly gates 
doesn't look over his applicants any 
more carefully than these airplane and 
engine specialists do their particular 
part of an airliner when a ship comes 
rolling into their hangers. Perfection 
in past performances means nothing to 
them. They look for trouble, and they 
find potential trouble long before it 
becomes serious. 

Seeing is believing, so let's watch the 
mechanics and inspectors as the Main- 
liners flv into Cheyenne where United's 


overhaul shop is located. The airliners 
are inspected daily by skilled mechanics 
along the run, but at 600 hours they are 
routed to the shops for what United 
calls a plane overhaul. They could run 
much longer, but this is a conservative 

same way that you might decide to 
change the oil in your car at 400 or 500 
miles instead of the 1,000 miles recom- 
mended by the manufacturer. 

So after 600 hours of flying time, 
each Douglas is routed to Cheyenne. It 
is manouvered into the hanger and its 
nose comes to rest at a spot where over- 
head work stands may be lowered along 
each side of the pilot’s cockpit. Two 
portable stands, mounted on rubber- 
tired wheels, are locked in position be- 
low each of the great twin-row Wasp 
engines. A portable test bench for 
checking the hydraulic systems is also 
moved into position. 

(Turn lo page 116) 


AVIATION, September. 



AVIATION. September, 



By C. G. Grey 

T HE August 16 bombing of London 
is like Mark Twain's comment on 
the report of his own death, — greatly 
exaggerated. At this time the only 
bombing is a southwest suburb, as 
officially reported, and Croydon Aero- 
drome which anyhow ought to have 
been rebuilt or abolished ten years ago, 
and bombings to east of London far 
outside London area. 

Naturally censorship will not allow 
details of bombing of Croydon but one 
may say that German attack of per- 
haps a dozen dive bombers with attend- 
ant fighters came through high cloud 
without warning directly from the di- 
rection of approach of Dutch, Belgium, 
and German airliners before war. 
French used to come up from south. 

First notice of their presence to those 
in offices and workshops was bursting 
of bombs. Number of killed and 
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wounded necessarily withheld but may 
not have been large judging by results 
at other aerodromes. Equally one 
cannot specify damage done either to 
RAF equipment or to work in progress 
but Croydon is not a first class aero- 
drome and there arc no workshops of 
leading aircraft constructors within 
many miles from it. 

Attack seems to have been retaliation 
for our raid on LeBourget main Paris 
aerodrome now used as German assem- 
bly base for raids on south England, 
probably to gratify and increase anti 
British feeling amongst French and as 
pretended revenge for Oran. 

There was no interference with the 
German bombers when coming in to 
bomb but Spitfires and Hurricanes were 
already among them before they were 
out of sight on the way back and none 
of them got home. 

Naturally there are many munition 
works round London including aircraft 
works well known to Americans and 
Germans and the London telephone di- 




rectory but none of first class import- 
ance in London area, therefore London 
is of less importance from industrial 
view than equal collective area of 
manufacturing cities. 

Even as seat of government London 
is not essential. King Alfred ruled his 
South Saxon England front Winchester 
and beat out the Danes. Most govern- 
ment departments have dispersed their 
human operating machinery to different 
parts of the country. Heads of depart- 
ments and immediate staffs in London 
itself are well protected by solid build- 
ings of past centuries instead of mere 
steel and concrete. 

Some cynics argue that destruction 
of some government departments would 
materially accelerate progress toward 
victory. I could easily give individual 
examples. 

All big aircraft and motor plants all 
parts of country have dispersal plants 
in other parts. If any one factory is 
destroyed production will still go on 
and no factory has yet been damaged 
enough to stop its production. New 
factories for parts and complete pro- 
ducts are opening every week and out- 
put of provedly effective types has 
leaped upwards under Beaverbrook. 
Best estimates are that we ahead of 
German output. 

No new German aeroplanes showing 
up yet but presume their designers not 
asleep. We have new types now in 
production far enough ahead of existing 
types to take care of anything they may 
produce. 

Spitfires and Hurricanes beat Messer- 
schmitt and Heinkel fighters on 
maneuverability and gunpower, though 


not so far better ior offensive defense. 
Heinkel, Dornier and Junkers bombers 
easy meat for our fighters. 

Superiority of our pilots and gun- 
ners shows advantage of hunting shoot- 
ing and Rugby football over drilling 
and propaganda. Atmosphere of fighter 
station while squadrons going into ac- 
tion just that of Rugger Club sending 
team onto the field. 

Lunching at fighter station recently 
intelligence officer called away came 
back grinning to tell commanding 
officer that a sergeant pilot separated in 
a cloud from Ins formation tound him- 
self with five Messerschmitts on top of 
him. He dived for sea and pulled up 
while following German dived right in. 
Squadron wanted to know whether fair 
to claim victory as no shot was fired. 
This seemed a more urgent probleift 
than number of enemies shot down, 


bomber. Notice the control column. 

Figures for the past two days show 
what is coming to Germans who arrive 
in mass. Sporadic raids of small num- 
bers more difficult to catch before they 
strike but fate of Croydon raiders will 
probably teach them they are too costly. 

Rough calculations show that if 
German air force were left unopposed 
they would take about five years to 
reduce London to rubble. Even though 
we might not miss London much they 
will not be left unopposed. 

Remember that Hitler has to guard 
two thousand miles of coast from top 
of Norway to bottom of France. Of 
this our ancestors from Scandinavia 
habitually liarassed a thousand miles a 
thousand years ago. Watch us start 
doing it again. And Hitler cannot tell 
whereabout we have come to stay 
before starting for Berlin. 
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IN AMERICA 


HOW CIVILIAN SCHOOLS TRAIN MILITARY 
MECHANICS 

The private aviation schools in this country are doing 
a superb job in preparing mechanics for the Air Corps. 

This is an account of the air defense program at one school. 

By C. C. Moseley, President Curtiss-W right Technical Institute 



B ECAUSE we have been teaching 
boys how to make a living the Cur- 
tiss-Wright Technical Institute has be- 
come, in a period of ten years, the larg- 
est school of its kind in America. Other 
fine private aviation schools have also 
prospered and grown, despite the fact 
that we have a $4,000,000.00 public 
school machine in this country. While 
the public schools have remained 
steeped in the traditions of the past, 
the qualified aviation technical schools 
have kept step with the world’s most 
vital industry. 

That is why the U. S. Army turned 
to the leading private aviation schools 
of the country when an emergency 
arose which required the immediate 
training of thousands of competent air- 
craft mechanics. Our military men 
realized that the appropriation of bil- 
( Turn to /•aye 128 ) 




IN GERMANY 


NAZI YOUTH 


ARE TRAINED FOR AVIATION 


Training is the primary plank in the Nazi aviation plat- 
form. Boys begin with small model planes and proceed 
step by step until they are flying in Germany's combat 
airplanes. Here are a few lessons in their education. 
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S CIENTIFIC research in America 
has suddenly changed its complex- 
ion. A new and unpleasant necessity 
is lacing the research worker in univer- 
sities, in industry, and in government. 
A wholly new point of view is being 
forced upon him. 

By choice and by instinct, America's 
industries have always been geared to 
a peace-time economy. By far the 
greatest part of our research effort has 
been directed toward producing cheaper 
and better goods that make for higher 
standards of living. We have been 
spending millions annually to improve 
our foods, our housing, our cars, and 
our aircraft. Comfort, safety, and 
economy have been the objectives. No 
one can doubt the essentially construc- 
tive nature of our industrial research. 

But elsewhere this has not been so. 
Although the handwriting has been on 
the walls for many years, we are just 
beginning to comprehend something of 
the tremendous scope and efficiency of 
the German industries that are now 
feeding her war machine. Her indus- 
trial organization has been superb. The 
success of her armed forces has come 
about largely because she possesses care- 
fully planned, well stocked, smooth run- 
ning plants for the production of essen- 
tial. war equipment. 

It is obvious, however, that no such 
industrial accomplishment ever springs 
full-blown out of nothing. It is only the 
result of organisation to the nth de- 
gree. No visitor to Germany in the 
last few years could fail to be impressed 
by the breadth of planning, coupled 
with careful attention to the smallest 
detail, that characterized German in- 


dustry. When Der Tag came — every- 
thing was ready and in its place — even 
to the last sharpened pencil. But or- 
ganization alone couldn’t do it all. Be- 
hind it was an accumulation of many 
years of patient work in research lab- 
oratories and careful experimentation 
with small-scale production. Simply 
by watching the magnitude and direc- 
tion of scientific and industrial research 
in Germany for the past decade should 
have yielded clues aplenty as to what 
Hitler had in mind. It is astounding 
that so many signs should have been 
overlooked or underestimated. 


Germans have always been noted for 

many fields. Their chemists, their metal- 
lurgists, their aerodynamicists, have 
always been of the first rank. Their 
schools and universities have been cen- 
ters of research for years. Even dur- 
ing the blackest days of the middle 
nineteen-twenties, the fires of research 
were never allowed to go out. When 
the present leaders of the Nazi party 
came into power they recognized the 
part that research would play in their 
effort to remake Germany into a world 
power, and very astutely they concen- 


For War 


Talk of airplanes by the thousands has emphasized 
production problems, but research must go hand-in- 
hand to preserve the superior quality of our flying 
equipment. Here are the broad outlines of our plans 
to enable research to meet wartime requirements. 


By S. Paul Johnston, Coordinator of Research, National Advisory Committee for Aeronautics 


trated their earliest efforts on forcing 
the fires of research so that when the 
time came for their great military ma- 
chine to begin to move, it could do so 
under a full head of steam. 

No great military movement in his- 
tory was as widely advertised so far 
in advance as was Hitler’s drive across 
Europe. No country ever went to such 
pains to show the world what she had 
in mind than did Germany during the 
past four or five years. And no people 
have been as blind to the significance 
of events that transpired under their 

cies of Europe and America. 

Far from concealing what they were 
doing, tlie Germans in the past few 
years have openly boasted of their at- 
tainments and have been ready and 
willing to show the world what was 
going on. Hundreds of visitors to Ger- 
man industry in recent years have been 
shown the great producing plants turn- 
ing out airplanes, guns, and tanks, the 
great system of roads and railroads 
crisscrossing Germany from north to 
south and east to west, not to mention 
airports and landing fields on a scale 
far beyond the possible needs of her 

Such things are largely the fruits of 
research. Looking back, it becomes in- 
creasingly plain that all German re- 
search of the past decade was aimed 
toward one objective — the creation of 
an efficient all-inclusive military ma- 
chine. What the democracies failed to 
recognize in watching Germany’s 
preparation over the past decade is the 
fact that there is no essential difference 
between peace-time and war-time econo- 
mies of the totalitarian state. The 
transition from peace to war does not 
involve any tremendous changes in the 
internal program. The difference is 
(Turn to page 132 ) 
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The Curtiss Propeller plant is one of the key units of the defense 
program. This is a story of the excellent job they are doing, 
after expanding more than twenty times their size in two years. 
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A LITTLE over ten years ago there 
resulted from a pow-wow of Curtiss- 
Wright engineers what turned out to 
be the first plans of an electrically con- 
trolled propeller. The development 
work began to hum and the propellers 
began to fly. Step by step, work pro- 
gressed and designs were perfected 
which ultimately led to the present 
familiar Curtiss Electric propeller and 
with it the Curtiss Propeller Division, 
being established as a separate manu- 
facturing unit of the Curtiss-Wright 
Corporation. 

Few people of ten years ago— even 
two or three years ago — thought the 
comparatively modest beginning of the 
Curtiss Propeller Division would mold 
itself into such a vital part of the 
present defense program. Willing to 
do more than its share, the company 
has undergone a tremendous expan- 
sion program which started with 17,000 
sq. ft. at the Curtiss Aeroplane Division 
at Buffalo and has grown in two years 
to the present 135,000 sq. ft. at Clifton, 
N'. J. plus 85,000 sq. ft. at Pittsburgh, 
Penn. An additional plant now under 
construction will provide a total of 
a half-million square feet when com- 
pleted near Caldwell, N. J. in early 
October of this year. 

The present 1900 employees now use 
a total of 220,000 sq.ft. About 1,300 
of these men are engaged in actual 
manufacturing processes while the 
other 600 are divided up amongst the 
engineering, sales and office staffs. The 
new plant will make room for 1,600 
new employees. 

A description of the operation of the 
plant would not be complete without 


telling some of the preliminary work 
that is done before the propeller is actu- 
ally scheduled for production. Orders 
coming into the plant from the cus- 
tomers are received by the Sales De- 
partment. Prior to the receipt of the 
order for new engine-airplane combina- 
tions, all of the necessary performance 
data is obtained. This is then turned 
over to the installations department and 
the technical section in order that the 
propeller design giving optimum per- 
formance can be selected (or that a 
new blade can be designed). Details 
of installations are coordinated with the 
installations department in order that 
the most efficient operation can be ob- 
tained. and the most desirable control 
arrangement be determined. 

When this work has been completed, 
the information is turned over to the 
Sales Department to do the necessary 
interpreting and make the quotation to 
the customer. If accepted, the order is 
received and the sale order is issued 
by the Sales Department. Copies of 
this go to engineering, inspection, 
manufacturing, installations and the ac- 
counting departments. At this point 
the installations department checks 
further into the matter with the air- 
plane manufacturer to make certain that 
the installation is correct. 

When all of the performance data has 
been turned over to the Engineering 
Department and checked, a release giv- 
ing structural details of the propeller is 
given out by them. These release 
sheets (Fig. 21) are made up according 
to the detailed parts numbers and the 
assembly numbers of the various units 
of the propellers. Of course, if the in- 


stallation is a new one and not accord- 
ing to any standard installation previ- 
ously designed, it may be necessary for 
the Engineering Department to design 
new detailed parts to meet the special 
requirements. 

Releases are issued to the Manufac- 
turing Department. through the 
medium of the planning and scheduling 
departments. This is the heart of the 
production system which sends out 
work orders to the various arteries of 
the production line telling them what to 
build and when. Along with the pro- 
duction schedule the Planning and 
Scheduling departments also directs the 
purchasing department as to the new 
material required to complete produc- 
tion of the new order. Purchasing in 
turn issues the necessary purchase 
orders with copies going to the account- 
ing, inspection and receiving depart- 
ments. Once all of this process has 
been completed, the shop is ready to 
start work on all of the material that 
will eventually comprise the propeller. 

To facilitate the production, the plant 
has been divided into six departments, 
those being: (1) engineering, (2) 
manufacturing, (3) inspection, (4) ac- 
counting, (5) sales and service, and 
(6) installation. 


The Engineering Department is in 
turn broken down into three sub-depart- 
ments. The first of these is the Research 
Department whose function it is to 
carry through on advanced stages of 
design of new ideas, both in regard 
to propellers and controls. It is from 
this group that the pioneering of ad- 


AVIATION. Soptember, 







Fig. 10. Final balance ol propoller prior to shipment. 



Fig. 11. Final check of hollow steel bladed propeller. 


vance propeller design is carried out. 
They are the eyes of the Engineering 
Department which look into the future 
and see where and how propellers can 
be improved to make their efficiency 

The experimental design and test sec- 
tion takes the developments from the 
research section and has the responsi- 
bility of developing them into a prac- 
tical manufacturing unit. The experi- 
mental part of this department rede- 
signs the research projects on the basis 
of coordinating with the production 
section to iron out production problems, 
while at the same time making certain 
that it is able to pass all necessary 
tests. The third group is the technical 
section whose job it is to guide the 
policy of blade design and selection 
from an aerodynamic viewpoint in 
order that the propellers will be avail- 
able for new designs of engines and 
airplanes. 

Manufacturing Department 

The Manufacturing Department is 
divided into seven sub-departments, 
those being: (1) receiving, (2) plan- 
ning and scheduling, (3) purchasing, 
(4) machine shops, (S) assembly, (6) 
shipping, (7) tool design and methods. 


The head of the production line is 
the receiving department where all of 
the material from the outside suppliers 
comes into the plant. Here it is in- 
spected and divided into the various 
categories depending upon what type of 
production is to be carried out on it in 
the plant. If the material has been 
completed by a subcontractor, it goes 
directly through inspection to the Fin- 
ished Stores department to be placed 
in stock. If for further manufacturing 
by the company, and the raw material 
has been passed by the receiving in- 
spection department, it is transferred 
into rough storage. 

The forged blade blanks are requi- 
sitioned out of the Rough Storage de- 
partment (Fig. 1 and 5) against what- 
ever shop order may have been made 
for that design of blade. From here it 
starts down through the production line 
which occupies nearly one-half of the 
main building. (See Fig. 12) The first 
operation is to center up the ends of 
the blade blanks, drilling a hole In the 
tip and the base of the blade and mak- 
ing certain that it is as nearly straight 
as possible. A Monarch lathe then 
turns down the end of the propeller 


(Fig. 2), cutting the hub close to its 
actual size. From here it goes into a 
Berliner machine (blade profile ma- 
chine made by the Engineering Re- 
search Corporation) which turns down 
the blade to nearly its exact shape, start- 
ing with the 18-in. station out to the 
tip (Fig. 3). This operation leaves the 
blade to within about l/64th of its 
actual size. The next step cuts the 
rest of the propeller blade from the 
18-in. station in toward the hub. This 
operation is done on a Sunstrand blade 
profiling machine (Fig. 6). In this 
machine a master blade rotates at the 
same speed as the production blade and 
the two synchronized together so that 
the blade being cut takes exactly the 
same size as the master blade. 

To make certain that the blade has 
not warped during all of the various 
machining operations, it is mounted on 
a checking table, (Fig. 4) the blade 
angle checked and the various stations 
marked. To remove tool marks the 
surface is filed down by hand (Fig. 8) 
so that it is uniform from hub to tip, 
the proper camber and alignment being 
assured by checking with templates, us- 
ing the surface of the checking table 
as a reference plane. The gear mounted 
on the end through which the pitch is 
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changed, is held in the correct position 
by a set screw — the hole for which is 
drilled on a Fosdick drill (Fig. 7). It 

receive the polishing operations that 
put on almost a mirror finish. This 
completes all of the manufacturing 
operations on the blade. Afterwards it 
is balanced on a balance stand, being 
checked against a master blade. Once 
balanced, the blade is then painted 
(Fig 9), inspected, and sent to the 
Finished Stock Storage. 


The hub forging as it is received 
weighs approximately 400 lb. At the 
Curtiss plant 59 machining operations 
performed on this hub trim it down to 
a weight of approximately 50 lb., and 
this is no small job. 

When the forged hub blank has been 
requisitioned from the Rough Storage 
Department (Fig. 1) it is mounted on 
a large Baker Bros, vertical boring mill 
for the first machining operation. In 
this machine a hole is bored through 
the center of the hub, where the engine 
shaft goes. The blade barrel and outer 
surface of the hub is then rough cut. A 
machine that handles three hubs at one 
time is used for taking the initial cut 
on the inside diameter of the blade 
barrel. After this is completed, the 
hub is mounted on a Hall Planetarv- 
type milling machine (Fig. 14) and the 
inside and outside of the blade barrel 
is turned down. The operation of 
taking a rough cut from both the inside 
and the outside diameters of the barrel 
at the same time, is a new method oi 
using this Hall machine. In order to 
prevent distortion while the hub is go- 
ing through production, it is necessary 
to remove the material in small cuts. 
A double head Hydrotel machine is 
used for rough forming the contour of 
the hub between the barrels. This ma- 
chine brings the shape of the hub down 

After all the rough cutting opera- 


tions, the hub is sent to the heat treat- 
ing department where it is heat-treated 
to bring it up to the proper strength. 
It is after this operation that all the 
finished machining is done. This fin- 
ishing includes splining the hub which 
is done with a Lapoint broach which 
is pulled through the hub by a hydraulic 
mechanism. Other interesting points of 
the finished machining are the grinding 
of the cone scats, the inside diameter 
o! the face of the blade barrel, and the 
face of the hub which is done in 
order that the necessary close toler- 
ances can be held. For instance, a 
tolerance of plus or minus five-tenths of 
one-thousandth of an inch is allowed 
for the inside diameter of the hub barrel. 
After these finishing operations are 
completed, a Leland Gifford drilling 
machine (with hydraulic feeding 
mechanisms) arc used for accurate 
drilling of the small holes in the hub. 


The drilling of these holes must be ex- 
tremely accurate as to alignment so 
when the hub is assembled with the rest 
of the propeller every unit will fit per- 
fectly. Following this, the hub is 
polished and sent to the inspection de- 
partment and from there to the Finished 

The hub department is located on the 
opposite side of the center aisle, which 
runs the complete length of the plant, 
from the blade department (see Fig. 
12). The head of the hub department 
is approximately opposite the rough 
stores department and from there the 
production line proceeds down to the 
point where the hub is finished and is 
turned directly over to the central in- 
spection department. 

This production line is well laid out 
so that a smooth flow of material from 
start to finish is able to be maintained. 

{Continued in on early issue ) 
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Warplane Factories In Germany 


Part 1 


T HE warplane industry in Germany 
has attained such enormous pro* 
portions that it is difficult to visualize 
it in the United States. Where we 
think in hundreds, the Germans think 
in thousands of warplanes and a yearly 
production of 18,000 warplanes is mere 
child’s play for them. From what the 
writer saw when he visited their fac- 
tories last year Germany has a capac- 
ity of 50,000 warplanes a year right 
now without expanding existing facil- 
ities. These factories are not working 
at maximum capacity but only produce 
replacements and reserve .planes and 
engines for the vast air fleets. Should 
the need arise, the tremendous produc- 
tion facilities of these factories can be 
thrown into high gear immediately 
with unlimited supplies of material and 
trained personnel at their command. 

Warplane production factories in 
Germany differ widely from those to 
which we are accustomed in the United 
States. Here we have slavishly copied 
automobile factories with practically all 
of the departments under one roof. As 
a result, our warplane factories con- 
stitute inviting targets which could lie 
completely destroyed from -the air. 
Needless to say, we have not provided 
air raid shelters for our employees or 
proper anti-aircraft protection for our 
factories despite the national emerg- 
ency which we are told exists. 

In Germany, each warplane produc- 
tion factory is a self-contained unit 
comprising numerous buildings spread 
over a large area, often camouflaged 
with trees. Workshops are kept to one- 
story height whenever possible to avoid 
casting shadows and specially con- 
structed anti-aircraft gun platforms and 
guns are provided on the roof. Sub- 
terranean air-raid shelters with ade- 



quate ventilating and provisioning sys- 
tems are located near the buildings to 
accommodate all the employees deep in 
the bowels of the earth. 

When one obtains permission to visit 
a warplane factory in Germany, one is 
usually taken to the main factory where 
only development work and small series 
production is carried on. Small series 
production means from a few hundred 
to a thousand or more warplanes a 
year and is considered negligible. Real 
mass production of warplanes by the 
thousands and tens of thousands takes 
place in special production factories in 


different parts of the country so 
arranged that damage to one or more 
of them will not appreciably affect the 
output. 

With the exception of Junkers, none 
of the German warplane factories build 
their own engines. Engine production 
has been standardized and only the 
very minimum of types and models are 
turned out. The entire German Air 
Force is built around three gasoline 
engines — the 1,200 hp. Junkers Jumo 
211, the 1,200 hp. Mercedes-Benz DB 
601 and the 1,000 hp. B.M.W. 132. In 
addition, thousands of Junkers Jumo 






Diesels of from 700 hp. to 1,500 hp. 
have been produced for a special long- 
range bombing fleet. Aircraft engines 
in Germany arc built along mass pro- 
duction lines similar to those used for 
airframes and the engine factories can 
supply the needs for 50,000 warplanes 

Hcinkel He 111 twin-engined bomb- 
ers are one of the best known German 
warplanes and many thousands of them 
are in commission. These planes are 
built by flow-line production methods at 
Oranienburg and elsewhere on a big 
scale. The latest Hcinkel bombers 
have a speed in excess of 300 m.p.h. 
with full load and should not be con- 
fused with the older models used dur- 
ing the earlier stages of the European 
war. In addition to these warplanes 
considerable quantities of He 112 
single-seater fighters having a speed of 
approximately 375 m.p.h. are beginning 
to make their appearance armed with 
two shell guns and a number of ma- 
chine guns. 

Friendly rivalry has existed between 
the designers of fighting planes in Ger- 
many and the firms of Hcinkel and 
Messerschmidt have each in turn held 
the world’s speed record. In March, 
1939, a Hcinkel He 112-U fighter was 
flown at a speed of 463.9 m.p.h. only 
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The Pitcairn WHIRL WING 


The new "jump" autogyro designed by Pitcairn has been a 
big step in rotary wing aircraft, and its roadability feature 
should be of great interest to the commercial operator. 

By Agnew E. Larsen, Chief Engineer and General Manager, 
The Pitcairn Autogyro Carp. 



should be located. The advantages and 
disadvantages o£ placing of the motor 
in the nose of the ship or in the center 
of the ship were carefully weighed. 
The facts pointed strongly towards the 
mid-ship location. 

The advantages gained by enclosing 
the motor within the fuselage, back 
of the pilot’s seat, are numerous. First, 
the substantial increase in the range of 
vision for both pilot and passenger 
were of major importance. Second, the 
fact the power to drive the rotor-start- 
ing shaft could be taken from the proper 
side (the front) of the engine, permitted 
the-unlimited use of tlte available horse- 
- power for bringing the rotor up- to 
speed; Third, the forced-draft' cooling 
I if ttio engine could be controlled under 
all ' conditions. This third point- Has 
' several other interesting anglbs- worthy 
of mention. Because the autogyro can 
and docs maintain flight at low speeds, 
the motors on previous ships, where 
cooling depended on the air speed, fre- 
quently overheated. In the Whirl Wing, 
the use of a drive shaft from motor 


A. E. Larsen, chief onginoor, left, and Harold F, Pitcairn, president, of the Pitcairn Autogyro 


T HE recently - announced Pitcairn 
Whirl Wing Autogyro is an out- 
standing development in the field of avi- 
ation. It is a completely new ship in 
every sense of the word, and its unique 
performance offers unlimited possibili- 
ties in the fields of civil, commercial 
and military aviation. 

The engineering and experimental 
work that preceded the actual design 
and construction of this ship, reaches 
back through seven years. Studies 
were made in this country, and by the 
Cierva Autogyro Co. in England, of 
all available practical as well as ex- 
perimental data. The aims were set 
at developing an autogyro which had 
the safe flying and slow landing char- 
acteristics, and to incorporate the di- 
rect or “jump” take-off characteristics 
which have been under development 
since 1933. 

In the preliminary studies for the de- 
sign of the Whirl Wing, full considera- 
tion was given to where the motor 
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to transmission required the installation 
of a fly wheel to remove any tendency 
towards torsional vibration in the shaft. 
This fly wheel was designed with an 
integral Sirroco fan around its perim- 
eter for forcing the air through the 
cooling system. It also incorporates 
a ring gear which makes possible the 
use of a standard automotive-type elec- 

In this new cooling system, air is 
drawn in through a grill located in a 
high-pressure area on the nose of the 
ship. The air is carried through a 
duct, which passes under the floor and 
seats, to the fan housing. There is a 
small radiator in this duct which cools 
the oil for the transmission unit in the 
nose of the ship. After passing through 
the flywheel-fan, the air is guided, by 
means of carefully designed baffle plates, 
around each cylinder head and barrel. 
A second oil cooling radiator is located 


in the cold air stream for cooling the 
engine oil. After the air has passed 
the engine it goes into the rear of the 
fuselage, and outlets that were carefully 
located so as to be in points of nega- 
tive pressure, provide means of exhaust- 
ing the heated air from the ship with a 
minimum of power consumption. < 

Of the many operating features of 
the new Pitcairn Whirl Wing, the most 
important is its method of take-off. 
The preliminary ground run has been 
completely eliminated. From a locked- 
wheel position it actually jumps verti- 



cally into the air and swings smoothly 
into forward flight. The height of this 
vertical take-off varies from 15 ft. in 


The compact width of the autogyro U shown in its unique landing gear and tail arrange- 
ment. With the engine in the rear, behind the louvres, excellent visibility is obtained from the 
cabin. Air scoop is below the propeller. 



still air to about 35 ft. under moderate 
wind conditions. This ability to takeoff 
without any ground run whatsoever not 
only enables this ship to clear hedges, 
fences, and similar obstacles, but also 
permits it to take off from rough or 
broken-surfaced terrain. 

Before commenting on any of the 
other advantages and improvements in- 
corporated in this new ship, a brief 
explanation of the principles on which 
this jump take-off operates, may well be 
given. These principles are relatively 
simple. The rotor, which furnishes all 
the lifting force in the autogyro type of 
aircraft, has three blades that are 
threaded into the rotor-hub with high- 
pitch threads. A short lever arm is 
fastened to each rotor-spar just outside 
of the threaded connection and small 
hydraulic cylinders are located so that 
the pistons they contain bear against 
the small lever arms on the spars. When 
hydraulic pressure is applied to these 



control wheel turns belter ank "B". "C" 
is the hydraulic line to the brake. 

blades at the flat or zero lift position. 
While the blades are in this position, 
the rotor can, by means of the rotor 
drive mechanism, be accelerated to 300 
r.p.m. while the ship is standing on the 
ground. Releasing the pressure in these 
cylinders permits the blades immedi- 
ately to "unscrew” the few degrees 
necessary for the blades to obtain nor- 
mal flight pitch. Since normal flight 
rotation of the rotor is only 180 r.p.m., 
(Turn to page 131) 
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nickel*,;; 


For parts which must have high hardness to perform 
satisfactorily in service, heat treatment before machin- 
ing can offer distinct advantages. Warpage and distor- 
tion resulting from heat treatment after machining 
cease to be an important factor. Straightening or other 
finishing operations to correct for such distortion are 
eliminated. 

Especially interesting are present shop practices of 
airplane part and other mass production plants now 
machining heat treated Nickel alloy steels ranging in 
hardness up to 450 Brinell. (above) Stressed Hydro- 
matic Propeller spiders of SAE 4340 heat treated to 
approximately 415 Brinell are machined with ease on 
a Bullard Mult-Au-Matic in the regular production 
line at the East Hartford, Conn, plant of Hamilton 
Standard Propellers, Division of United Aircraft Corp. 


In a recent demonstration on a standard Warner & Swascy turret 

hardness of 450 Brinell. The turning cut was fed at .012" at a 
speed of 42' a minute. The close helical chip showed no tendency 
to tear, cheek or burn. The smooth surface produced indicates 
that machining Nickel alloy steels at high hardness is not un- 
usually difficult. 


Hamilton Standard Propellers, Division of United Air- 
craft Corp., East Hartford, Conn, regularly machine 
SAE 4340 stressed Hydromatic Propeller parts includ- 
ing spiders, illustrated here, and cams after they have 
been heat treated to approximately 415 Brinell. Hard 
Nickel alloy steels are no hazard where machining is 
concerned. For additional information please write to 
the address printed below: 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET 
NEW YORK, N. Y. 
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Grumman "Widgeon" 


T O CARRY a pilot and three pas- 
sengers plus baggage non-stop from 
New York to Chicago at 150 m.p.h., is 
a pretty good job for any private owner 
plane. But when such performance can 
be obtained from a small amphibian, it's 
really worth sitting up and looking at. 
This month out of the doors of the 
Grumman Aircraft factory will roll just 
such a ship. 

The new "Widgeon” is a four-place 
amphibian that has been built specific- 
ally for the private owner market. 
With this in view, the operations of the 
plane have been greatly simplified and 
is almost freed of gadgets that must be 
manipulated. The amphibian is a twin- 
engine ship powered with two Ranger 
motors of 200 hp. each. With a cruis- 
ing speed of 150 m.p.h. and 100 gal. 
fuel capacity, fully loaded, the cruising 
range is 750 miles. From all reports, 
the single engine performance has 


shown up very well, and the ship can 
be flown “hands off”, with either engine 
inoperative. 

The construction is of typical Grum- 
man design and does not look a great 
deal unlike the familiar Grumman 
“G-21A”. The wing consists of a 
single large box spar with two integral 
fuel tanks of 50 gal. capacity, each 
located in the center section directly 
behind each power unit. The outer wing 
panels join the center section just out- 
board of the engine nacelles, and aft of 
ihe spar are fabric covered to facilitate 
inspection. For the same reason all 
control surfaces are fabric covered. The 
hull is divided into three watertight 
compartments comprising the bow com- 
partment with a hatch to aid in mooring 
and docking, the center cabin which is 
fitted with large Plexiglass windshield 
and windows, and the tail cone which is 
easily accessible from the outside as 


well as the inside. The passenger cabin 
is fitted with four chairs for the pilot 
and three passengers, and in addition 
there is an auxiliary seat for a fourth 
passenger for commuting and other 
short haul flights. 

The designers of the amphibian were 
careful to obtain the utmost sim- 
plicity of flight control. To obtain this 
a wing loading of 17 lb. per sq.ft, was 
used which improves landing character- 
istics on both land and water. The pure 
trailing edge flap also enhances the 
landing characteristics. The low bow 
was designed to prevent nosing over on 
land and gives some of the characteris- 
tics of a tricycle landing gear, while the 
wide tread of the wheels makes cross- 
wind landings and takings much 
easier. On the water the ship is re- 
ported to be firm laterally 'and can be 
turned so sharply fKat the inside wing 
tip moves backwards. 



New All-Metal 
Light Plane 


W ITH a top speed of approximately 
130 m.p.h. from a Lycoming 75 hp. 
motor, a new all-metal ship, manufac- 
tured by the Naugle Aircraft Corp., has 
entered the light plane field. The new 
plane has recently completed its first 
flight test which has shown some very 
interesting results. A few of the per- 
formance figures obtained from these 
tests were a landing speed of from 40 
to 42 m.p.h., without flaps, and a climb 


of 1,000 ft. per min. for 1,500 ft. with 
the pilot the only occupant of the ship. 

The test flights were made with a 
plane having a fixed landing gear and 
without flaps. Experiments are being 
carried out on the use of flaps which is 
expected to greatly reduce the landing 
speed. Also a retractable landing gear 
is being designed and from the test 
data so far available the top speed of 
the plane is expected to be about 150 


m.p.h. and the landing speed to be about 
40 m.p.h. 

Details of the new plane so far are 
witheld. The fuselage is of stressed 
skin construction with a large wind- 
shield giving excellent visibility. The 
wings are of a special design being 
cloth-covered. A Sensenich propeller 
is used and the hydraulic brakes arc 
manufactured by Shinn Devices. Pro- 
duction plans are under way. 
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FOR FREEDOM BEAT" 


Day by day. almost hour by 

hour. America becomes to each 

one of us a dearer land. Pulses beat faster. Emotions 
are quickened. More and more poignantly we feel that 
from sea to shining sea, this is our land. Our land to 
love, and when the need comes, to defend. 

No proud isolation guards our shores. Merc miles 
offer us no security. Clearly' we see today that the 
barrier around America will henceforth be in its en- 
tirety the product of our own zealous handiwork. 

In this country’s program of protection the name 
Bell Aircraft assumes an ever-increasing significance. 
In countless ways Bell is cooperating with the nation’s 


pilots in advancing the design. 

speed and efficiency of aircraft 
to strengthen our protective resources. 

In production for the U. S. Army Air Corps is the 
Bell Airacohra. A plane of advanced design and supe- 
rior performance, its mission is the effective intercep- 
tion and attack of hostile aircraft. 

At Bell Aircraft, every idea, every tool of our ultra- 
modern plant is devoted to the ideal of defense. We 
are dedicated to the proposition of continued cooper- 
ation with the U. S. Army Air Corps and the Navy 
Bureau of Aeronautics in developing the most efficient 
means of preserving America, a free land, inviolate. 
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THERE'S A SET FOR EVERY SETUP 
WHERE WORK-SPEED DEMANDS 
QUALITY WRENCHES 


W ORK with one WILLIAMS 
product and you’ll look for 
the same rare combination of 
strength, precision and handling 
ease in other WILLIAMS tools. 
You’ll find it, too. For out of a 
half-century of drop-forging ex- 
perience has come an extensive 
line of uniform quality. Which is 
one reason why WILLIAMS is a 
standard specification in so many 
phases of aviation construction 
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The Junkers JUMO M&w 


Here is a description of the twelve-hundred horse- 
power Junkers Jumo 211 aircraft engine now being used 
in the Stuka dive-bombers by the German Air force. 


By Paul H. Wilkinson 

Consultant Diesel Aviation 


T HE extensive use which is being 
made of thousands of Stuka (Junk- 
ers Ju 87) dive bombers by the German 
Air Force in the European war focuses 
attention on the power plants with 
which these warplanes are equipped. 
That they are all equipped with the 
same type of engine goes without say- 
ing inasmuch as standardization is one 
of the essentials of military equipment 
in Germany. Junkers Jumo 211 en- 
gines are also used in high-speed Junk- 
ers Ju 88 bombers and they have been 
installed in Heinkel bombers and fight- 
ers to an appreciable extent. Primarily, 
one associates the Jumo 211 with the 
Stuka and it must be admitted that the 
two make a very effective combination. 

The basic requirements insisted upon 
when the Jumo 211 was designed were 
high power output at ground level and 
altitude, low weight, compactness, eco- 
nomical fuel consumption and maximum 
reliability. That all of these require- 
ments have been combined in one engine 
is quite an achievement and is due to 
the wide experience which Junkers have 
had with water-cooled power plants. 
High power output is obtained by means 
of a two-speed supercharger, low 
weight is made possible by refinement 
of design, compactness is obtained by 
building the engine with its cylinders 
in an inverted vee, economical fuel con- 
sumption is obtained by means of direct 
fuel injection, and reliability is ensured 
by exercising the most rigid inspection 
control during the process of manufac- 

When the Jumo 211 was first pro- 
duced in quantity in 1938, it was rated 
at 1,025 hp. at 5,600 ft. and 975 hp. at 
13,800 ft, with 1,000 hp. available for 
take-off. Since that time its perform- 
ance has been considerably improved so 


that now it has a rating of 1,200 hp. at 
6,500 ft. and 1,000 hp. at 16,400 ft. and 
develops 1,200 hp. for take-off. The 
weight of the engine is 1,290 lb. and 
its specific weight is 1.07 lb. per hp. 
These power outputs are obtained with 
87-octane gasoline. 

Apart from its inverted cylinder con- 
struction, the Jumo 211 follows conven- 
tional practice. The crankcase and cyl- 
inder blocks are a one-piece casting of 
aluminum alloy with the blocks set at 
an angle of 60 degrees. The crank- 
shaft is of twelve-throw construction 
with counterbalances and is supported 
in seven main bearings. On the front 
end of the crankshaft there is a spline- 
mounted spur wheel which drives a spur 
gear wheel on the propeller shaft and 
provides a reduction ratio of 1.55 to 1. 
At the rear end of the crankshaft there 
is a tail-shaft from which drives are 
taken for the supercharger and the elec- 
tric generator mounted on top of the 
crankcase. A spur gear wheel is also 
provided at the rear of the crankshaft 
from which a gear train extends down 
to the two camshafts, the oil pumps, the 
centrifugal water pump and various 
small accessories. 

The valve mechanism is operated by 
means of an overhead camshaft along 
each cylinder head and two inlet valves 
and one exhaust valve are provided for 
each cylinder. The pistons are fitted 
with three pressure rings above the pis- 
ton pin and one oil scraper ring below 
it. The connecting rods are machined 
from I-section steel forgings and have 
big-end bearings of unusually large 
area. The propeller shaft is hollow so 
that a shell gun can be fired through it 
and it is made with a large flange with 
serrated teeth and holes for eight bolts 
for attaching the propeller in accord- 


ance with German standards. The pro- 
peller reduction gear has an efficiency 
of from 98 to 99 percent. 

Instead of the down-draft carburetor 
usually found on high-performance air- 
craft engines, the Jumo 211 is equipped 
with a twelve-unit high-pressure injec- 
tion pump which injects the gasoline 
direct into each cylinder where it forms 
the correct mixture with the air forced 
into the cylinder by the supercharger 
during the suction stroke. Fuel injec- 
tion is used on many of the military 
aircraft engines in Germany and has 
the advantage that there is no danger of 
engine stoppage after a power dive or 
during aerobatic maneuvers. It also 
makes the engine less fuel-sensitive and 
permits a slightly lower grade of fuel 
to be used without impairing the per- 

Thc two-speed supercharger is 
mounted so that the axis of its impeller 
is at right angles to the crankshaft of 
the engine instead of parallel with it as 
in most installations. The impeller is 
of the high-speed closed type and sucks 
in the air through curved vanes around 
its hub and discharges it at high velocity 
through openings around its periphery. 
The altitude control is in the form of 
a capsule or metal sylphon controlled 
by atmospheric pressure which trans- 
mits its expansion and contraction to a 
small hydraulic servo-unit which opens 
and closes the throttle valve in the air 
intake of the supercharger. At high 
altitudes the capsule expands due to the 
reduced atmospheric pressure and this 
causes the servo-unit to increase the 
opening of the air throttle valve. The 
fuel consumption of the engine is ap- 
proximately 0.45 lb. per hp. per hr. 
when it is cruising at an output of 
900 hp. 
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The lubrication system functions on 
the dry sump principle with one pres- 
sure feed and two scavenger pumps of 
the rotary gear type. The oil pressure 
ranges from 60 to 90 lb. per sq.iti. 
Water is used as the coolant and is cir- 
culated by a centrifugal pump with a 
circular header tank around the front 
part of the engine. The use of water 
as a coolant instead of ethylene glycol 
which is used in most liquid-cooled en- 
gines enables the Jumo 211 to be serv- 
iced quickly wherever it may be with- 
out requiring supplies of a special cool- 
ant. Drives are provided for an elec- 
tric generator, an air compressor or 
vacuum pump, a shaft-driven and an 
electric tachometer and two machine 
gun synchronizers. 

When the writer saw the Jumo 211 
in mass production in the Junkers fac- 
tories in Germany last year it was par- 
ticularly noticable that rigid inspection 
control was maintained during all stages 
of manufacture. Even the crankcase 
castings were tested with Rontgen rays 
to ensure that the material was satis- 
factory and the rontgenographs of each 
casting were filed away for future ref- 
erence. Much of the inspection work 
on small precision parts was carried 
out in air-conditioned rooms with up-to- 
date electrical and optical apparatus. 
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DEEP DRAWING OF METAL AIRCRAFT 



HPM FASTRAVERSE 
PRESS 


PARTS with the 


THE HYDRAULIC PR 


HPM designed and built the first 

hydraulic triple • action metal 
working press. Today H-P-M Triple- 
Action Presses are widely used by 
the metal working industry. 


One of the first aircraft manufac- 
turers to foresee the many advan- 
tages of the H-P-M Fastraversc 
Triple-Action Metal Drawing Presses 
was Douglas Aircraft Co. This 
company recently installed a 650 
ton triple -action blankholder press 
for deep drawing gasoline tanks 
and other similar aircraft parts. 


Important exclusive features of 
H-P-M Triple-Action Fastraverse 


District Seles Offices: New York, Syracuse, Detroit and Chicago. • Representatives: Boston, Worcester, Hartford, 
Pittsburgh, Akron, Cleveland, Cincinnati, Flint, Seattle, San Francisco, Los Angeles. Foreign Representatives: Canada and 


Providence, 
rid England. 



The Culver Cadet 


T HE Culver Cadet’s range of 600 
miles and guaranteed cruising speed 
of 120 m.p.h. is aimed at opening up 
many new flying possibilities for the 
private pilot. Many comparatively new 
features for lightplanes are incorpo- 
rated in the design of this ship, one of 
the main ones being the retractable 
landing gear which enables the plane to 
attain a speed of 140 m.p.h. A slotted 
wing is also incorporated which pro- 
vides better lateral control at low speed 
and increases the case of landing. 

The Model L-CA is a two-place, low- 
wing monoplane powered by a Con- 
tinental four-cylinder air-cooled motor 
rated at 75 hp. The fuselage is of 
semi-monocoque construction with a 
stressed skin covering of reinforced 
plastic-type material. The cockpit is 
inclosed by Pyralin and doors are pro- 
vided on either side of the cabin. Doors 


open forward and permit entrance or 
exit over the wing root. The seating 
arrangement is side-by-side and dual 
stick controls arc provided. 

The wing structure is of the mono- 
spar type, the main shear spar being of 
compressed plywood and spruce con- 
struction to take the entire bending 
moment and shear resulting from the 

mitted to the fuselage fittings by means 
of a chrome molybdenum steel torsion 
truss which is located between the 
main shear spar and the rear auxiliary 
spar. The wing is of the full canti- 
lever type, with the three low-drag slots 
located near the wing tip. The leading 
edge of the wing, in front oi the main 
spar, is of plywood construction, and 
the whole wing is fabric-covered. The 
ribs are of wood construction. The 
tail section is a cantilever type, utiliz- 


ing a continuous elevator provided with 
a trimming tab. 

The retraction of the landing gear is 
accomplished by means of a mechanical 
operation through a wheel located in 
the cockpit between the two occupants. 
Two turns of this wheel will retract or 
lower the gear. In its retracted posi- 
tion, each of the individual legs of 
the gear is fullv inclosed by a fairing. 

(Tu™ (o page 131) 
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Aviation's Potential Profitless Prosperity 

By Selig Altschul 


C OME what may, it is well estab- 
lished that the aircraft industry 
will not want for lack of business in 
the immediate future. Less certain, 
however, is what profit margins, if any, 
may prevail in the industry. It is this 
unknown element that has caused in- 
vestors to view aircraft securities with 
a quizical eye in an attempt to appraise 
all possible factors. 

The excess profits tax bill resulting 
from a compromise between the sug- 
gestions of the Treasury and of the 
joint congressional committee, may at 
least clarify major uncertainties facing 
the aircraft industry. 

Encouraging is the provision calling 
for the suspension of the Vinson-Tram- 
mell Act profit restrictions on ships and 
aircraft contracts. This Act has long 
served to discriminate against ship- 
yards and aircraft builders. The pro- 
posed excess profits tax would tend to 
equalize treatment accorded all com- 
panies manufacturing for the national 
defense program. 

An important forward step is the 
special amortization plan for defense 
plant expansions. It is proposed to 
allow those industries which have ex- 
panded their plants and acquired new 
equipment since July 10, (the date of 
the President’s defense message), to 
amortize the cost of the expansion over 
a five-year period or even a shorter 
period of time if the emergency ends 
within five years. 

The excess profits tax provisions 
proper, holds promise of providing 
many a headache to corporate execu- 
tives and accountants. Under the pro- 
posal, a company has the option of 
calculating its excess profits tax ex- 
emption, either on the basis of its aver- 
age earnings for the years 1936 to 1939 
inclusive or on the basis of average re- 
turn on invested capital in those years. 
Under both options the excess profits 

The invested capital provisions of the 
tax schedules of the last war raised 
lengthy and involved questions which 
were not settled for years. Apparently 
this provision is again included in an 
attempt to mitigate, for those com- 
panies whose profits in recent years 
have been sub-normal, the severity of a 
levy based solely upon average profits 
for the designated base years. 

The excess profits tax bill as it now 
stands would severely affect the aircraft 
companies. Generally speaking, the 
aircraft builders expanded rapidly dur- 


Improvement in Airline Operations 
First Half of 1940 Compared to 
Like 1939 Period 



ing the base period designated, with 
earnings attaining a sharp peak in 1939. 
Moreover, as yet the industry has been 
unable to have developed invested capi- 
tal to the extent where it could obtain 
sufficient exemptions to permit any 
important retention of earnings. Un- 
official estimates have indicated that in 
the case of certain major aircraft build- 
ers, profits before taxes would need to 
be approximately one-third larger than 
last year in order to finish with the 

Inasmuch as representative com- 
panies for 1940, are on their way to at 
least double last year’s profits on a 
normal basis, the new excess profits 
tax bill does not appear too abortive. 
While the government would obtain a 
substantial share of the increase in 
corporate profits, the aircraft manu- 
facturers would not be prevented from 
making money. 

As aircraft securities haVe never fully 
discounted the lush profit estimates an- 
ticipated early this year, they are now 
less susceptible to any drastic market 
shakeout. In fact, even after considera- 
tion of the drastic effect the new tax 
law may exert on earnings, the esti- 
mates arc such that leading aircraft 
equities continue to sell at a low ratio 
in relation to anticipated earnings after 
all tax deductions. 

Less fortunate is the air transport 
industry in its status under the pro- 
posed excess profits tax bill. This 


growing industry did not have its first 
profitable year until 1939. Using the 
1936-1939 period as an average, it is 
found that the industry as a whole, was 
hopelessly in the red. Obviously this 
is a very unsatisfactory base from 
which to predicate exemptions under 
the tax bill. Applying the invested 
capital option, it is found that the air- 
lines are equally in a bad way. Total 
assets for the industry amounted to 
only about $47,000,000 as of last year- 
end. With substantia] plane acquisi- 
tions constantly being made, the air- 
lines have need to retain their earn- 
ings in order to help pay for such 
purchases. 

The Air Transport Association has 
recognized this problem and its presi- 
dent has asked for complete exemption 
for the airlines from the provisions 
of the pending bill. The contention 
has been advanced that as the earn- 
ings of most of the air carriers are 
regulated by the Civil Aeronautics 
Board, there is no need to apply the 
excess profits tax to this group. 

With complete figures available for 
the air transport industry's record- 
breaking first half, proper interpreta- 
tion of the relative accomplishments 
of the major lines becomes possible. 

The growth factor continues to be 
very pronounced in the case of all 
companies and for the industry as a 
group. Table I shows the increases in 
terms of percentages only for the first 
six months of 1940 as compared to 
the like period in 1939. An examina- 
tion of these figures clearly shows dis- 
tinct trends for all of the individual 
companies presented and a significant 
pattern for the industry as a whole. 

American and Eastern reflect the 
benefit of additional ships in service 
thus permitting more schedules, hence 
the largest increase in revenue-miles 
flown. Although United and TWA also 
augmented their fleets, it was to a 
lesser degree than American and East- 

The sharp increases in revenue-pas- 
senger-miles flown shown by both Penn- 
Central and Northwest, is primarily due 
to the replacement of smaller equip- 
ment by new 21-passenger DC 3's. 
The "big four” all improved their load 
factors thus showing an accelerated' 
rate of increase in revenue-passenger- 
miles flown as contrasted with the im- 
provement in revenue-miles flown. The 
installation of the "Stratoliners” in 
( Turn to page 131) 
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FOR MODERN RECONNAISSANCE 

...Today’s Military Aircraft need this RCA Equipment! 



F OR rigorous service in tactical air- 
craft operations, today's high-speed 
planes demand flexible, highly reliable, 
tight yet rugged communications equip- 
ment. Here is the RCA answer . . . ready 
now for delivery from stock... available 
for export, and readily adapted to all 
types of military aircraft! 

RCA AVA-41 Retractable Antenna 
System combines the efficiency and 
longer range of a long trailing antenna 
with the convenience and low drag of 
a short fixed antenna. New type of reel 
can be released with a fraction of a turn 
only when flying speed is attained— 
preventing accidental release on the 
ground. Yet short range communica- 
tion between units manoeuvring on 
the ground need not be discontinued 
— an adequate short-range signal is ra- 
diated even with che antenna retracted! 


Both the AVT-15 Transmitter and the 
AVR-20 Receiver, as well as all other 
RCA Aviation Radio Equipment, can be 
efficiently adapted by RCA Engineers to 
meet you t special or unusual requirements 
—to meet any conditions of military air- 
craft operation... For highest efficiency 
and flexibility in aircraft radio, with less 
wasted space and dead weight, call on 
Radio Headquarters — call RCA! Write 
today for complete facts and literature 
on the AVR-20, AVT-1 5 and AVA-41. 


For dependability, it pays to use the tubes 
preferred by most airports and pilots— 
RCA RADIOTRONS. 

See exhibit of all RCA ser- . . . I 
. . . at RCA Building. New 
San Fiancisco. California. 



3- Poll lion Switch selects either variable tuning or 
one of lu opre-selecleil crystalaonlrolleel frequen- 
cies, in this RCA AVR-20 Aircraft Receiver. 
2300 to 6800 bet. Accurate Reset. Rasy Tuning. 



Quickly released in flight-safety locked 
on the ground — this RCA AVA-41 
Retractable Antenna affords high effi- 
ciency and low drag. Sew handle mech- 
anism reduces band operation by half. 




RCA Manufacturing Co., Inc., Camden, N.J. . A Service of the Ridio Corporation of America 
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Air forco display al Donmuang airport showing a score of Siam's biplane lighters. 

AVIATION 

MAKES PROGRESS IN SIAM 


With World Politics focusing new attention in the Far East 
the aeronautical situation in Siam is of timely interest. 

By Lucien Zacharoff author of. "This is War!" Associate Editor, Aircraft 
Publications 


I T is sometimes difficult to realize to 
what extent this world of ours is in 
the grip of airmindedness, both in war 
and peace, unless one examines the 
aeronautic strides made in recent years 
in such small and out-of-the-way coun- 
tries as Thailand — also known as the 
Kingdom of Thai — M ittniy Thai to its 
natives, and Siam to most foreigners. 

To be sure, Thailand's commercial 
and military aeronautics are dwarfed 
alongside the aviation facilities and re- 
sources of the great American and Eu- 
ropean powers. However, the flying 
setup there is up to the minute and 


most impressive when one remembers 
the size of the little country and its 
inaccessible (or almost so) situation in 
technologically undeveloped Southeast- 

A glance at the photographs illustrat- 
ing this article will convey the idea that 
while Thailand, one of the last abso- 
lute monarchies, may not be the last 
word politically, it has kept up with the 
flying progress on this planet. 

Since warfare or preparations for it 
pervade the atmosphere of all continents, 
let us first survey quickly the status 
of military aviation in the realm. For- 


merly known as the Royal Aeronautical 
Service, the Royal Air Force had been 
separated from the Army some time ago 
and is now under the direct operational 
command of the Minister of National 
Defense. Its Commander-in-Chief is 
Group Captain Phra Vejyant Rangs- 
risht. 

Although there are no native aircraft 
manufacturers in Thailand and the Air 
Force depends on such importations as 
the Curtiss Hawk, Vought Corsair, 
Martin Bomber and Avro 504 N, there 
are military workshops building experi- 
(Turn to page 128 ) 
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NATIONAL DEFENSE FINDS REYNOLDS METALS 

READY! 


Reynolds Metals, an accredited source of supply, 
is ready to handle the aluminum demands of the 
Aviation Military Program immediately! 

Months ago, we readjusted our vast production 
facilities so that aircraft assembly lines would not 
be slowed down by a shortage of aluminum bars, 
rods, shapes, tubes or sheets. We readied our 
engineering staff to tackle the particular and exact- 
ing problems of aluminum as applied to aviation 


and to furnish practical solutions to them quickly. 
Today, any aircraft manufacturer, military or 
commercial, will find a new source of supply and 
expert engineering assistance here at Reynolds 
Metals. He will also find skilled production facili- 
ties for the rolling or preparing of aluminum parts. 
We would welcome an opportunity to talk shop with 
you. Reynolds Metals Company, General offices 
. . . Richmond, Va Sales offices in principal cities. 


REYNOLDS METALS COMPANY 

PLANTS: RICHMOND - NEW YORK • GLENDALE, L. I. ■ HARRISON, N. J. 

CHICAGO • LOUISVILLE • SAN FRANCISCO 
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loads indicated. "B” is an ond plate made 
up of 1/18 inch three ply material. "C" 

IV* in. spruce. Supported on this Is a 
1/18 inch throe ply mahogany panel on 
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Dialing the Air Waves with Don Fink 



Transmitter-Receiver 


U-h-f Equipment 


The latest trick in making battery- 
operated transmitter-receivers easy to 
use is that announced by Taylor Air- 
phone Products of the Long Beach, 
Calif., Airport. The standard Model 
BR-4 receiver and BT-4 transmitter 
have been mounted in a luggage-type 
carrying case resembling that of the 
usual portable radio receiver. The 
control panel at the top of the case 
permits tuning over the weather bea- 
con band, (195 to 410 kc.) adjust- 
ing the antenna load, volume and on- 
off switch. Radiation is indicated by 
a flashlight lamp. The power output 





with standard batteries is J watt, but 
1-watt operation may be obtained with 
two sets of batteries. The press-to- 
talk button on the microphone per- 
forms all switching operations. The 
range is 35 miles when used with an 
adequate trailing antenna. The weight 
is 13 lb. for single battery operation, 
1" lb. for the double battery type. 
Normal battery life exceeds 100 hours. 
Two phone jacks are available, with 
sufficient sidetone between them to 
make the outfit useful in student in- 
struction or for conversation. The 
crystal usually furnished is 3,105 kc., 
but other frequencies are available on 
order. The cost is $150. 

This equipment, with its unique 
carrying case, should be of special 
interest to the private plane operator 
not wishing to go into heavier sets. 


Two companion pieces of equipment 
for u-h-f communication have re- 
cently been announced by Radio Re- 
ceptor Co. The Model 421 trans- 
mitter is a u-h-f unit for airport 
traffic control. The frequency range, 
128 to 132 Me, has been combined 
with a power output in excess of 100 
watts, capable of 100 per cent ampli- 
tude modulation. The audio fre- 
quency characteristic is flat within 
3 db from 100 to 4,000 cycles, and the 
distortion at 400 cps is less than 5 
percent up to 95 percent modulation. 
A “tune-operate" switch is provided 
to lower the plate voltage during 
preliminary tuning adjustments, to 
protect tubes and components for ex- 
cessive currents. The transmitter op- 
erates directly from a 110-volt 60- 
cycle line, and is housed in a single 
steel cabinet 76 in. high, 24 in. wide 
and 30 in. deep. 

The series 424 u-h-f receivers are 
intended for airport traffic control and 
for general communications purposes. 
Three bands are available in differ- 
ent models: 60 to 66 Me, 123 to 128.5 
Me and 140 to 144 Me (the recent 
action of the Federal Communications 
Commission in assigning the band 
from 60 to 66 Me to television has re- 


moved the usefulness of the first named 
band). Model 424 can be supplied 
with the first two bands, Model 424A 
with the second, and Model 424B with 
the last named. The sensitivity is 
such that 500 milliwatts output is 
produced with 5 microvolts input, 30 
percent modulated, with 10 db signal- 
to-noise ratio. The selectivity is 5 db 
down at 60 kc. band width and 60 db 
down at 280 kc. linage and spurious 
responses are down 60 db. The audio 
output, 3 watts maximum, covers the 
range from 100 to 3,000 cps within 
3 db, and the a-v-c holds the output 
constant within 3 db from 50 micro- 
volts to 100 millivolts. Three Type 
955 acorn tubes are used in the u-li-i 
circuits, and a total of fourteen tubes 
is used in all, including a voltage 
regulator tube. The net weight is 77 
lb. The receiver is intended for rack 
and panel mounting. 


UAL 5-kw Transmitter 

The most powerful airline ground 
station transmitters yet used in this 
country, having a power output of 5 
kw., are being installed for United 
Airlines by the Federal Telegraph 
Co. Eleven units are to be installed 
at LaGuardia Field, New York, Chi- 
cago, Cleveland, Denver, Los Ange- 
les, Oakland, Portland, and Salt Lake 
City. Each transmitter is built in five 
to six sections, including power sup- 
ply, modulator, air-filter, and two or 
three r-f units. The frequency range 
covered is from 2,000 to 15,000 kc. 
Air-cooling is employed in all the 
transmitting tubes, and the equipment 
is arranged for full accessibility from 
the front panels so that no waste space 
is needed at the rear. 
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Already Enlisted for 

Hemisphere Defense 

★ ★ ★ 

Back when "Hemisphere Defense" was a mere 
implication of the Monroe Doctrine, Ryan STM 
primary military trainers were doing yeoman's 
service in the air forces of Mexico, Guatemala 
and Honduras. As soon as "Hemisphere Defense" 
became a ringing challenge to the U.S.A. these 
modern metal low wing trainers were enlisted 
in the U. S. Army Air Corps. Constantly being 
supplied in increasing numbers Ryans play an 
ever more important role in the Army Cadet 
Training Program. Ryan Aeronautical Company, 
Lindbergh Field, San Diego, California. 
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As the favored primary military trainers, Ryan STMs 
fly the warplane markings of many progressive nations. 





BUYER’S LOG BOOK 

What's New in Accessories. Materials, Supplies, and Equipment 


Decreased weight with increased efficiency arc the chief features of the new 
Model 437 hand pump announced by the Pump Engineering Service Corp., 
Cleveland, Ohio. A saving in weight of 38.5 percent has been made over 
previous equipment through the use of aluminum alloys and by simplification 
of design. This model is supplied for emergency service only and not for con- 
tinuous operation. It weighs only 2} lb. and is designed to supply fluids at 
pressures up to 1,500 lb. per sq.in. Displacement is .8 cu.in. per stroke, or 1.6 
cudn. per cycle. — Aviation, September, 1940. 



Capable of measuring gasoline or fuel oil consumption down to the l/1000th 
part of a gallon within an accuracy of l/10th of 1 percent, a portable gallon- 
meter has been perfected by the Precision Meter Co., Portland, Ore. It can 
be used during actual plane operation, or during block testing, to determine fuel 
consumption. A control switch permits instant starting or stopping of measure- 
ment without interfering with continuous supply of fuel to the engine. Each 
l/100th part of a gallon is electrically recorded on a dial, while fractional parts 
are readable by 1/lOOOths on a translucent measuring cylinder. — Aviation, 
September, 1940. 

Known as the low-voltage Tattelite (It-Tells-Thc-Tale) pocket tester, a new 
product of Littelfuse, Inc., Chicago, III., is finding wide application for checking 
aircraft and aircraft radio circuits. Designed to cover a range of 3 to 25 volts 
a.c. or d.c., or momentary to 50 volts, the device has alligator type clips and 
a high temperature coefficient lamp housed in a transparent tenite case. — 
Aviation, September, 1940. 

Developed to provide a compact, easily-installed airplane fueling system for 
maximum utility, the “Serv-a-plane" airport service station offered by S. F. 
Bowser & Co., Inc., Ft. Wayne, Ind., should find wide application on existing 
fields, and new airports to be built under our expanding air program. The 
standard Type 276 Serv-a-plane unit is a beautifully finished cabinet, with 
chromium trim, ready to set on a concrete base, and incorporating all the usual 
service requirements for fuel, lubricating oil, windshield cleaning, fire protection, 
etc. Pump capacity is 15 to 20 gal. per minute and the hose is wound by power. 
Complete equipment of the standard Serv-a-plane unit includes : Cabinet, pump- 
ing unit, strainer and air release, water separator, Xacto Meter, sight glass, 
power-driven hose reel, 100 ft. of 1 in, aviation hose, nozzle, two shelves for 
lubricating oil, windshield cleaning equipment, sales slips, etc., electric switch 
and light for night illumination, mounting for 2-qt. fire extinquisher. — Aviation, 
September, 1940. 

Making satisfactory plain tube joints, especially under conditions of high 
pressure or extreme vibration, is simplified through use of the Ermeto safety 
tube and pipe coupling announced by The Weatherhead Co., Cleveland, Ohio, 
who are sole American distributors for this French development. The Ermeto 
safety fitting is quite simple. A plain tube is inserted in the coupling and the 
nut is tightened with an ordinary wrench. This action forces a hardened ring, 
or sleeve, to shear itself into the outside surface of the tube. The resulting 
joint has a strength heretofore considered impossible for tube connections and 
is especially satisfactory for high-pressure hydraulic systems, although equally 
applicable to low-pressure lines. Joints of any type of tubing material can be 
made, will not loosen under use, may be uncoupled quickly, and may be assembled 
and dis-assembled an unlimited number of times without replacement of any 
parts. — Aviation, September, 1940. 

An indication of the rapidity with which scheduled air transportation is develop- 
ing is found in the production of a tractor designed specifically for airport work. 
Such a tractor is the Oliver "25" airport tractor, built by the Oliver Farm 
Equipment Sales Co., Chicago, III., and which is now in use by TWA, Mid- 
Continent, Delta, American, Pennsylvania Central Airlines, and numerous air- 
ports. These streamlined but powerful little machines are usually the busiest 


Serv-a-plane fueling system 
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equipment on the field. They are the “tug boats” of aviation and, in addition, 
perform dozens of odd jobs, such as mowing the grass and weeds, pushing snow- 
plows to clear runways, pulling grading equipment, etc. The Oliver “25” has 
electric lights, self starter, six-cylinder engine, short turning radius, differential 
steering brakes, and numerous fittings and accessories to adapt the machine to 
all airport work. — Aviation, September, 1940. 

An explosion-proof micro switch of unusually compact dimensions is now offered 
by the Micro Switch Corp., of Freeport, 111. Measuring 3|x2Jx2 in., the 
switch is listed by the Underwriters* as suitable for use in atmospheres contain- 
ing vapors of ethyl ether, gasoline, alcohol, acetone, lacquer solvents, grain dusts, 
etc. A removable cover plate provides easy access to the rugged terminals. The 
switching unit is a standard precision micro switch with a listing of 1,200 watts 
up to 600 volts a.c. — Aviation, September, 1940. 

An improved model 18-in. throat metal band sawing machine has been an- 
nounced by Grob Brothers, Grafton, Wis. Such machines have now become 
standard in practically all aircraft factory tool rooms and are playing a big 
part in speeding production. The new Grob, Model NS-18, has a one-piece 
welded steel frame, a heavily ribbed cast iron table, tiltablc four ways, a built-in 
cabinet for tool storage and other improvements. Optional features include auto- 
matic hydraulic checked table feed, light attachment, air blower, circular cutting 
attachment, magnifying glass, and tachometer. — Aviation, September, 1940. 

Boon to aircraft maintenance shop is the new ferrule attaching machine for 
swaging fitting to flexible radio shielding conduit, that is now offered by the 
American Metal Hose Branch of the American Brass Company, Waterburv, 
Conn. Employing the principle of double beading, the machine is small and 
compact, is designed to attach to the work bench, and is manually operated. 
The whole operation of attaching ferrule to conduit requires less than a 
minute. — Aviation, September, 1940. 

Featuring an eight-sides scale selector, the Model A-338 instrument testing 
manometer developed by The Meriam Co., Cleveland, Ohio, checks calibration 
of altimeters, air speed indicators, rate-of-climb indicators, fuel pressure gauges, 
manifold- pressure gauges, actuating diaphragms, etc. — Aviation, September, 
1940. 


A new auxiliary power plant unit for airplanes has been announced by Lawrence 
Engineering & Research, Linden, New Jersey. The power supplied by this unit 
at sea level is a continuous output of 5 kw. or an output of 7.5 kw. for a 
period of five minutes. Built for high altitude operation also the unit is capable 
of producing 3.25 kw. continuous output at 20,000 ft., all current being 24 volts. 
The model number of the new unit is AO-28 and its dry weight is 120 lb. The 
generator is driven by a two cylinder opposed air cooled motor which runs at a 
constant speed of 4,000 rpm. The unit is already in use on many military 
airplanes. — Aviation, September, 1940. 

A unique method of airplane hangar construction has been developed by R. G. 
I-eTourneau, Inc., at Toccoa, Ga. A test hangar, 92 ft. square, contains no 
separate frame work. The side walls are self-supporting and they, in turn, sup- 
port the roof. The structure consists of arc welded steel panels stamped in a 
press to a sunken panel design, and then welded together in pairs. These panels 
are, in turn, welded to adjoining panels to form a wall, floor, or ceiling. For 
insulation purposes rock wool is forced into each panel to a density of 10 lb. per 
cu.ft. — Aviation, September. 1940. 
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New Howard Distributor 

Wings Field Aviation Coun- 
try Club has established a new 
division of its organization, to 
be known as “Seaboard Air- 
•aft Sales.” Warren Holliday 


Aviation DEFENSE 



might take over en- 
oyd Bennett Field 
; $700,000 seaplane 


Packard’s Plans 


Air Base Program 

U. S. air bases on British is- 
lands from Newfoundland to the 
Caribbean advanced to the point 
of actual negotiation over the 
past two weeks, Winston 

converted into formal proceed- 
ings allowing establishment by 
this country of both air and 

ern coast of the Western* 5 Hemi- 
sphere. Conversations on the 
program with Canada were sim- 
ultaneously announced. 

Long discussed in political 
and military circles, the news 

ing from enthusiastic endorse- 

measure to charges that it 
would tie us too firmly to the 


panded air base construction 
program moved forward: work 
began on three new Naval Re- 
serve Bases at New Orleans, 
Dallas and Atlanta; plans were 
announced to enlarge thirteen 
others to train 1,600 reserve pi- 
lots monthly; construction of 


In addition, WPA approved al- 
most $7,000,000 for Army and 
Navy air base expansion. 
Substantial additional funds 



Ford is repo: 
thority to be g 

gines, making 
changes follow 
study of the 
observers belie 


before Packard does, since he 
has a head start. Washington 
naturally would be pleased to 
have two manufacturers build- 
ing Rolls engines. It could 
not be learned at this writing 
whether or not Ford had agreed 
to build Pratt & Whitney en- 
gines, but the contract had not 
been signed. 


National Defense Corn- 
headed by Dr. Robert 
in, who is in charge of 
rolcum Section. Com- 
nembers are outstand- 
linal designers, serving 




yet made 


of thought. 




For faster, lower-cost dimpling or riveting on pro- 
duction lines . . . two new CP Stationary One-Shot 
Riveting Hammers. » » » CP-211 Hammer uses the 
standard CP-209 One-Shot Hammer (capacity, 3/16" 
Dural Rivets). » » » CP-212 Hammer uses the stand- 
ard CP-207 One-Shot Hammer (capacity, V*" Dural 
Rivets). » » » Write for Supplement "A" to SP-1851, 
and SP-1851, covering complete line of CP Aviation 
Tools. 
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General Offices: 6 EAST 44th STREET, NEW YORK, N. Y. 
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HYDRAULIC CYLINDERS 



Retractable 

Landing Gear Cylinder 


Here are a few of the Pesco Hy- 
draulic Cylinders and Locks now in 
service on modern aircraft. 

These units combine meticulous de- 
sign, carefully selected materials and 
precision workmanship to achieve the 
utmost in strength and dependability 
with minimum weight. Pesco 

engineers are prepared to design 
and build similar equipment for ap- 
plying hydraulic power to a wide 
variety of mechanical functions. 


Wing Flap 
Cylinder 


Lock tor 
Extended 
Landing Gear 


Tail Wheel 
Cylinder 


Retractable ” 
Landing Gear 
Cylinder 


I Lock for 
Retracted 
Landing Gear 


PUMP ENGINEERING SERVICE CORPORATION 


DIVISION BORG-WARNER CORPORATION 


12910 TAFT AVENUE CLEVELAND, OHIO, U. S. A. 





J^viation PEOPLE 



A. WARD KNISLEY, 



president in charge of 



EDWIN E. ALDRIN 
has been appointed 

Col. D. H. Connolly. Ad- 
ministrator of Civil 

on airports, airways, 
pilot training, and tech- 
nical development. 


NEW POST of Air 
Traffic Executive cre- 
ated b y Railway Ex- 
press Agency will be 
filled by Joseph M. 

direct, develop and co- 
ordinate a i r transport 
and rail express. 


NEW MANAGER of 
Lockheed Aircraft's 
service department is 
Reagan Stunkel, vet- 

nance expert, and for 
the past year in charge 
of inspection & service 
for Vega Airplane Co. 






Lockheed Aircraft Corp. have been 
~ ) Joseph R. Hargrove, in charge 
president of Hargrove Aircraft, 
" 'a M. Smith, formerly 


s appointed technical s 


C. M. WEAVER has 
joined the staff of Boe- 
ing Aircraft Co.'s Manu- 
facturing Dept. For the 

has been superintendent 
of maintenance for Uni- 
ted Air Lines at Chicago. 


LOUIS H. ENOS is new 

Propeller Division of 
Clifton. N. J-, and C. 
W. Chillson heads the 
research engineering 








STRATOU N E RS 


~?°eing 


AGAIN... A BOEING FIRST! Continuing 
the ascendancy of Boeing 4-engine aircraft, 
which began with the development of the mighty 
Flying Fortresses for the U. S. Army Air Corps, 
Boeing now steps forth as the first airplane manu- 
facturer to provide 4-engine commercial air trans- 
ports for passenger lines encircling two-thirds of 
the globe. From Lisbon to Hong Kong, the new 
standards of luxury, speed and reliability for which 
Boeing 4-engine airplanes are famous are now 


available to air travelers. For more than a year, 
giant 41-ton BoElNG-built Clippers have been fly- 
ing the Atlantic and the Pacific on Pan American 
Airways’ routes. Transcontinental 8C Western Air, 
Inc., recently completed the great 15,000-mile 
span by inaugurating 4-engine Boeing Strato- 
iiners on their established coast-to-coast route. In 
addition Pan American Airways are now using 
Boeing 307 Strato-Clippers in intercontinental 
service to Rio de Janeiro. 
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Consolidated Expands 

Editor' 8 Note: the following 
summary of Consolidated’s 
readiness to do its part in the 
national defense movement was 
received too late to be pub- 
lished last month with the state- 
ments of other manufacturers. 

“Consolidated Aircraft Corp.'s 
position relative to the Presi- 
dent’s recently announced na- 
tional defense program calling 
for 50,000 plane output per 





year, is one of timely align- 
ment. Our present expansion 
program by which our factory 
is being doubled, was already 
under way before the announce- 
ment. Completed, this expan- 
sion will give us 1,910,000 sq.ft. 
of covered and uncovered man- 
ufacturing space, making it, I 
believe, the largest integrated 
aircraft manufacturing plant 
in America, and we have an 
option on additional land adja- 
cent, equal to 50 percent of 
this area, with plans practi- 
cally complete for its possible 
improvement. We have a fac- 
tory of our own, a good or- 
ganisation — equal to any in 
our industry — the best in our 
history, and no mortgage on 
our premises or our future." — 
Maj. Reuben H. Fleet, president 
and manager, Consolidated Air- 


West Coast News 

Aircraft Parti Manufacturing As- 
sociation has been formed in 
Los Angeles, Calif., for the pur- 
pose of collecting, analyzing, 
and distributing information of 
interest to its members, particu- 
larly relating to problems aris- 
ing through the enactment of 
new legislation affecting sub- 
contractors and aircraft parts 
suppliers. Membership includes 
California companies engaged 
in manufacturing or processing 
parts, accessories, or products 
used in the aircraft industry. 
Jack Frost, former secretary to 


Major R. H. Fleet, Consolidated 
Aircraft Corp., is serving as 
secretary of the new 


An important addition to the 

Southern California aircraft ac- 
cessory industry is the Swed- 
low Aeroplastic Corporation, 
Glendale, Calif., formed by a 
group of aviation industry ex- 
ecutives to promote the manu- 
facture of acrylic resin plastic 
parts as a substitute for glass 
in aircraft. The company 
fabricates, molds, and forms 
these plastics into various 
shapes. Officers and directors 
of the company read like a 
Who’s Who of aviation people. 
Dave Swedlow is president; 
Lawrence Green, secretary and 
treasurer, and Hall L. Hibbard, 
vice-president. The above 
named officers also serve as di- 
rectors plus the following direc- 
tors: Wolfgang B. Klemperer, 

Douglas engineer and president 
of the Southern California 
Soaring Association; Richard 
W. Millar, president of Vultee 
Aircraft, Inc.; John K. North- 
rop, president of Northrop Air- 
craft, Inc.; Charles H. Van 
Dusen, vice-president and works 
manager of Consolidated Air- 
craft Corp. 

Newest aircraft manufacturer to 

tackle the plastic problem is 
Twentieth Century Aircraft, 
Inc., Los Angeles, formed by 
William Schoenfeldt, Keith 
Rider, Roscoe Turner, and 
others, to develop a wood-plas- 
tic single-engine pursuit plane. 
A building has been leased in 
the Los Angeles industrial dis- 
trict, and construction of the 
prototype plane is underway. 


Ford Offered P&W License 

Pratt & Whitney Aircraft has 
offered the Ford Motor Com- 
pany a licensing agreement, by 
which Ford could produce P & 
W double-row Wasps. After a 
meeting between officials of the 
two concerns, Frederick B. 
Rentschler, chairman of United 
Aircraft, announced there had 
been “a substantial meeting of 

At this writing Ford has not 
signed a contract, but indica- 
tions are that the deal will go 
through. Ford is to pay P&W 
one dollar per engine as a 
licensing fee, despite heavy 
engineering costs sustained by 
the latter. Exact number ot 
engines is not announced, but 
tooling will probably be on the 
basis of 4,000. 


Allison Engines is apparently 
contemplating new Army orders 
as it is buying tools for plant 
expansion. 


Manufacturers Not 
At Fault For Delay 

Testimony of top-ranking 
Army officials before the Senate 
Appropriations Committee ab- 
solved aircraft manufacturers 
from blame for the delay in 
signing national defense con- 

Although General Arnold, 
Chief of the Air Corps, was cor- 
rectly quoted as saying “They 
have got us stymied at this 
minute,” he also said, “They 
are naturally hesitant about go- 
ing ahead. Some of them just 
through patriotism and in spite 
of the fact that they do not 
have orders, have put in raw 
materials and started the manu- 
facture of jigs and dies. ... I 
think the industry is ready to 
go ahead when this is straight- 
ened out. . . .” 

Brig. Gen. George H. Brett 
testified that “the industry has 
always played ball with the gov- 
ernment and they have lost 
money in doing it at times.” 

Practical problems faced by 
the industry, such as reduced 
Vinson-Trammell profit limita- 
tions, amortization, taxes, un- 
certainties as to labor and ma- 
terial costs, and similar head- 
aches, were thoroughly aired in 
Committee. 

Sub-contractors, however 
were charged with refusing to 
work for aircraft companies 
under the profit limit in favor 
of other industries where no 
curtailment of profits is applied. 


Northrup began production last 
month on the first patrol bomber 
in its Norwegian order five 
months after the firm moved 
into its new plant at Haw- 
thorne, Calif., and began de- 
signing the ship. 


Location of Plants 

The War Department's ideas 
on location of munitions and 
airplane plants for expansion 
may never become fixed and 
definite, but may remain only 
a policy, subject to variations. 
The political pull of localities 
may prove too strong to be 
completely ignored. 

Right now, the high com- 
mand wants to put all new 
plants between the Rocky and 
Appalachian Mountains and not 
closer than 200 miles of the 
north and south borders. But 
both coasts are screaming mur- 
der. The advantages of indus- 


coasts will be sacrificed to 
safety from attack, if War 
Department carries out its plan. 

Pacific coast cities seem most 
likely to succeed in side-step- 
ping in the “inland" plan, since 
they are farther removed. 


Menasco Speeds 
Production 

Editor's Note: the following 
statement by the president of 
the Menasco Manufacturing 
Co. was received too late to be 
published last month with the 
statements of other manufac- 

"Plans are under way at the 
present time whereby we can 
furnish four complete training 



engines per working day, start- 
ing in the fall. This takes into 
consideration the new plant fa- 
cilities which will be available 
in Burbank in early Septem- 
ber. It will be possible, by go- 
ing three shifts and working 
overtime, to go to approxi- 
mately 100 engines per month 
with present equipment and the 
expanded facilities now being 
provided for. 

“In the event there is a need 
for additional engines, we will 
have plenty of available ground 
space to further expand and 
thus it becomes only a problem 
of obtaining the necessary addi- 
tional machine tools to provide 
whatever quantities of engines 
may be necessary. We have 
no fears of not being able to 
meet the emergency.” — A. E. 
Shelton, president, Menasco 
Manufacturing Co. 


Stearman Deliveries 

Stearman Division of Boeing 
is delivering PT-18 primary 
trainers to the Air Corps for 
training cadets. It is a bi- 
plane powered with 225 hp. 
R-755-7 Jacobs engine, seven- 
cylinder. Fuselage is steel tub- 
ing with fabric cover; wing, 
wood spar and wood and metal 
braced with fabric cover. Land- 
ing gear is fixed cantilever. 
Cockpits are open. Weight 
2685.5 lb.; wingspan 32 ft. 2 in., 
length 25 ft., height 9 ft. 
8} in., chord 6 ft. These deliv- 
eries are to meet the expansion 
program. 
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Despatch Streamlined Finish Baking Oven Recently Installed in a Large Aircrait Plant 

tor the Aircraft Industry 


OVENS 

shrinking valve seals and bushings; For baking coils 
T-r ^ g a— . and armatures; For plastic baking and curing. 

DESPATCH 


plane Division. Buffalo. N. Y.: Ken Royce Aircrait 



000,000 in cash and $15,000,000 
in contract authority for armor, 
bombs, pyrotechnics and other 
equipment for Naval aircraft; 
$10,000,000 for outfits for avi- 
ation cadets and bachelor offi- 
cers at Naval air stations; $7,- 
500,000 in cash and contract au- 
thority for the storage of Army 
and Navy aviation gasoline. A 
fund of $1,000,000 is earmarked 
for purchase of Navy non-rigid 
lighter-than-air craft 

Congress meanwhile moved 
toward enactment of the bill ex- 
tending the lending authority of 
the Export-Import Bank, in- 
cluding power to advance credit 
to South American countries for 
military as well as civil air- 
craft. A new defense measure 
allowing the President to requi- 
sition airplanes, machine tools 
and other defense materials pro- 
duced for foreign buyers but 
denied export by the State De- 
partment also started on its 
way through the House. 

Towards the end of the 
month, Defense Commissioner 
Knudsen and General Arnold, 
Chief of the Army Air Corps, 
made a rapid inspection of air- 
craft plants and air bases, 
while four members of the 
House appropriations military 
subcommittee began an air tour 
covering a large slice of the 
United States and Alaska. 


Spot Checking 


Through transcontinental sleep- 
ing service has been established 
on United Air Lines and West- 
ern Air Express between the 
East and Los Angeles. 


Army has revealed figures on 

the Douglas B-19, huge bomber 
that has attracted so much in- 
terest for several years. Power 
will be by four 2,000 hp. en- 
gines. Wing spread 212 feet. 
Length 112 feet. Capacity, 11,- 
000 gal. of gasoline. Range: 
New York to Europe and back 
to California. 


els 460 m.p.h. at two-thirds 
throttle and 500 wide open. 
Range is 1100 miles. Climbing 
speed 4,000 ft. per minute. The 
Air Corps is interested. 


Massive wing of 
nacelles and port 


Douglas B-19 bomber, showing engine 
Df the fuselage. Wing spread is 212 ft. 


Building Program 

( Continued from p. 69) 
ahead, but the industry was 
still divided on the wisdom of 
this course. Three weeks later 
the decision was reached. 

An exception to the limita- 
tion to present capacity was 
Douglas — all along a leader in 
the group which wanted to play 
ball with the administration. 
Douglas announced plans for a 
$20,000,000 plant expansion. 

The Senate Appropriations 
Committee shortly thereafter 
approved the House-passed sec- 
ond Supplemental Defense Ap- 
propriation, adding $34,507,329 
to bring the bill up to the gi- 
gantic total of $5,008,169,277 
including funds for 19,000 new 
Army and Navy planes, the 
largest single appropriation in 
history for this purpose. 

Production of these planes, 
however, entailing generous ex- 
pansion of manufacturing fa- 
cilities, is expected to await 
clearance of the tax measure. 
Meanwhile, the bill restored the 
Vinson-Trammell 12 percent 
profit limit on aircraft — cut in 
an earlier law to 8 — until the 
excess-profits bill becomes law. 

Of the new money added by 
the Senate Committee, a major 
portion is allocated for various 
aviation purposes, including $7,- 
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From the days of the "Pusher" 


Us*© ‘ !, i. 


Curtiss and Goodrich 



Vjooar ion Silver towns 

THE SAFEST AIRPLANE TIRES EVER BUILT 


Have Worked Together 











NEW 

<>/2%e FLEET 


TISS XSB2C-I 
DIVE-BOMBER 


The XSB2C-1 is equipped with a Wright Double-Row 
Cyclone 14-cylinder engine. Now nearing completion, it will 
soon be in the hands of the Naval Trial Board and will offer 
new offensive power to the Navy when operated with carrier 
squadrons of the U. S. Fleet. 

CURTISS AEROPLANE DIVISION 
CURTISS-WRIGHT CORPORATION 
Buffalo New York 

''The Pioneers of Aviation" 


PRECISION-BUILT ARMY AND NAVY AIRCRAFT 
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1 V2 Years of Safety 

On September 26, if Provi- 
dence please, the airlines will 
have completed a year and a 
half of no-serious-accident fly- 
ing. Since March 26, 1989, date 
of last accident, they have 
flown 11 billion miles, carried 
3,168,159 passengers without 
injury. Most people are tired 
of reading astronomical airline 
statistics, but the passenger list 
of July reached 296,453 as 
compared with 150,102 last 
January. During the 12 months 
ended April 30, domestic car- 
riers increased their net reve- 
nue from only $14,425 in the 
preceding 12-month period to 
$5,429,029, Total operating 
revenue increased 34%. But 
the significant thing was that 
while passenger revenue showed 
an increase of 51% it also ac- 
counted for 85% of the in- 
crease of the total revenue. 
Mail revenue was 11.37% 
higher. Speaking of safety 
again, Jerome Lederer, director 


tral Airlines announced. 

The mileage shows a 105.74 
percent increase over 2,060,578 
revenue-passenger-miles flown 
in July 1939. Passenger revenue 
increase gained 102.27 percent 
over 11,492 passengers carried 
in July 1939. 

July's record also raised the 
June, 1940 revenue passenger 
record by 7.06 percent. During 
the past seven months PCA has 
flown 75.68 percent more pas- 
sengers and 80.14 percent more 
passenger-miles than in the 
same period in 1939. 

Pick-up Flies Again 

All-American Aviation's mail 
pick-up-and-drop system now 
has a permanent certificate 
from CAB on mail and express 
for a re-organized system of 
five runs, including about 86 
cities, as compared with about 
52 _ cities under the old Post 
Office authorization. Three of 
the five routes are in operation, 
and the other two will start in 


Atlantic Ltd Gets Permit 

CAB transferred to Airways 
Atlantic Limited the trans- 
atlantic permit formerly held 
by Imperial Airways. All 
British oversea airlines are now 
reorganized under British 
Oversea Airways Corp., the ap- 
parent purpose being unit man- 
agement under the present 
emergency. The original per- 
mit to Imperial was issued by 
CAA in June 1939 in substitu- 
tion for a prior permit issued 
by the Bureau of Air Commerce 
in 1936, in accordance with a 
reciprocal agreement between 
the U. S. and Britain. The 
Airways Atlantic Ltd. permit 
authorizes flying between 
United Kingdom and Ireland 
and the United States via Can- 
ada and Newfoundland. The 
British are now operating about 
one trip a week, ostensibly ex- 
ploratory, but actually to aug- 
ment communications with this 
country, since Pan American 
service is indirect (to Portu- 
gal). 


20 Hours to Cristobal 


of the re-organized safety Bu- 
reau, says that instead of relax- 
ing on their good record, the 
airlines are still breaking rec- 
ords by careful selection and 
training of personnel, by work- 
ing hard on airworthiness of 
equipment, and by prudent 
operation. 

PCA Traffic Reaches High 

Pittsburgh — For the fifth con- 
secutive month PCA set a new 
revenue passenger traffic record, 
flying 23,245 passengers 4,115,- 
946 passenger - revenue - miles, 
Edward Sullivan general traffic 
manager for Ponnsylvania-Cen- 


about 60 days. The comi 
is facing some delay in gel 
additional equipment It is 
ing Stinson single-engine 
SRIOCs. 

The company asked 
authority to carry passengers 
on the Cleveland-Pittsburg sec- 
tion, but CAB dismissed the 
application without prejudice. 

Apparently there was no que; 
tion of safety involved, 
couple of other operators i 


ntervened, 

sh through service ] 
constitute unjusti- j 


fled competition. But AAA \ 


FOR FIFTEEN CONSECUTIVE YEARS of service with Ameri- 
can Airlines and its predecessors, George Rutledge (r.) receives 
a gold watch from Ralph S. Damon, vice president in charge of 
operations. Rutledge, who is American’s first 15-year man, is In 
the line's stations department at LaGuardia Field. 
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One hundred recruits for 
training as aviation weather 
service experts are being 
rounded up by the Administra- 
tor of civil aeronautics, in 
operation with the U. 
Weather Bureau. You will 
call that Weather was tri 
ferred in the government 
organization act from the 
partment of Agriculture to 
Commerce, because weather had 
become more important to com- 
merce than it is to agriculture. 
Money will be provided by the 
Civil Pilot Training Program 
for training the 100 weather 
men, who are regarded essen- 
tial to the defense program, and 
the Weather Bureau will pre- 
scribe the qualifications of 
trainees and provide the course 
of study. 

These weather courses will be 
given at MIT, California Tech., 
U. of C at Los Angeles, U. of 
Chicago, and N. Y. U. Appli- 
cants must have completed CAA 
pilot course, have four years 
of college. 


Airline Profit Limit 

Complete exemption for the 
airlines from the new excess- 
profits tax bill was urged upon 
Congress by the Air Transport 
Association, which told the 
Congressional Committee draft- 
ing the measure that the Civil 
Aeronautics Board regulates 
air carrier income in such a 
way as to permit no more than 
normal profits. 

"Since the CAB does not per- 
mit one penny more income than 
is necessary," Col. Edgar S. 
Gorrell testified, “there is no 
purpose served by applying an 
excess-profits tax. They are 
bound to come into conflict in 
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T. Wrightson, Burbank op. 
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. . . for Added Economy 
. . . for Extra Comfort 
. . . for Proved Dependability 


T HEIR reputation for thrifty operation, founded 
on the experiences of operators and private own- 
ers throughout the Americas, is responsible for Ly- 
coming engines being selected to power the new 
Porterfield Economy Trainers. To low maintenance 
and operating costs Lycoming’s smooth, quiet per- 
formance adds extra comfort. And the dependability 
built into each one of these “stars of the skyways" 
engines is an additional assurance appreciated by 
both fledglings and experienced pilots. You can en- 
joy the economy, comfort and dependability of fly- 
ing behind Lycoming power in every Porterfield 
model . . . 50, 55, 65 or 75 horsepower . . . just as 
in Aeroncas, Luscombes, Piper Cubs orTaylorcrafts. 


FREE LITERATURE: Illustrated folders on Lycoming light-plane engines 
may be obtained from all Porterfield, Aeronca, Luscombc, Piper Cub or Taylor- 
craft dealers. Or wri re Department A 940, Lycoming Division, Aviation Manu- 
facturing Corporation, Williamsport, Pa., U.S.A Cable address: Aviarcor. 


LYCOMING 


FOR MILITARY AND CIVILIAN TRAINERS * FOR PRIVATE AND COMMERCIAL PLANES 


filiation FINANCE 





comfortable 

"cushioned 


manufacturer of ci 
new standard. 


mobile — deep 


Write for the name of yommr dealer and 
see the luxurious, new Airistocrat. 


WACO AIRISTOCRAT 




RCRAFT COMPANY 



Aviation OPERATORS CORNER 







SINCLAIR LUBRICATES WORLD’S LARGEST 
COMMERCIAL FLEET OF DOUGLAS PLANES! 



Sinclair Pennsylvania Motor Oil lubricates the largest commer- 
cial fleet of Douglas airliners in the world. 

It’s the great fleet of American Airlines, Inc., which flies a 
total of 75,000 miles each day— a distance equal to more than 
three times around the world. 

Sinclair Pennsylvania gives reliable low-cost lubrication under 
all flight conditions. That’s one reason why one-fourth of all the 
motor oil used by airliners in this country is Sinclair Pennsylvania 
Motor Oil. 

Some 2,000 Sinclair bulk plant agents in 41 states offer you 
quick delivery service on all Sinclair lubricants. For further 
information, or for lubricating engineering counsel, phone or 
write Sinclair Refining Company, 630 Fifth Avenue, New 
York, N.Y. 





While we build up the military to meet any challenge, let us remember 
that no nation is stronger than its communications. With peaceful Douglas 
wings over the Americas, our airlines have perfected the fastest, most effi- 
cient system of scheduled communications the world has ever known. 

Because this system is integrated with and best serves the economy we 
must defend, it should be accelerated in time of emergency. Only through 
expansion can this bulwark of defense be improved. *lt Pays to Fly.* fi 

DOUDLRS 

R/RCRRFT CO., IOC., SROTR mORICR, CRL/f. 


our r/rurfs 

B Bulwark of defense 



Airline Progress 

( Continued from page 29) 


Flying was different then. There 
was no space for passengers, and the 
pilot rode in an open cockpit instead of 
a steam-heated cabin. We hear a lot of 
the war time Jennies that started many 
of today’s famous pilots on their barn- 
storming careers. But it was the 
American-built DeHavilland that car- 
ried the bulk of the early air mail. The 
Army had a vast surplus of these ma- 
chines at the end of the war, and they 
were passed on to the Post Office De- 
partment for mail planes. 

Planes that were satisfactory to the 
Army were not satisfactory to the air 
mail pilots. The DH’s were put 
through such a series of changes that 
the original designer would not have 
recognized some of the modified models. 
Landing gear was moved forward, gas 
tanks were shifted about and the front 
cockpit was altered to hold the mail. 
Several kinds of wings were used. A 
stronger veneer was put in the fuselage. 

“Every pilot in those days had his 
own airplane,” said R. E. Pfennig, 
Eastern Division operations mgr., in 
a reminiscent mood recently. “At May- 
wood Field, Chicago, where we rebuilt 
the DH’s, we had to modify each plane 
to suit the pilot. We built the seat to 
fit him. Each man had his own ideas 
about the slope of the windshield. And 
they wanted their planes rigged to suit 
them, too. But they had a tough time 
flying in those days, and we gave them 
what they wanted.” 

Engines were different, too. The DH 
was powered with a 400 hp. Liberty 
engine. Spark plugs were changed after 
every trip. 

“We changed plugs by the barrel 
fulls,” said a United foreman who had 
been a mechanic at Maywood. “They 
were Army surplus material and we 
just threw them away after they were 
used. Distributor heads were also 
changed after each trip. Our chief an- 
noyance, though, was with the water 
jackets. We had constant trouble with 
them— and so did the pilots. In fact, 
the pilots tried to arrange their forced 
landings so that they would be near a 
welding shop. The pilots got to know 
where all the welding shops were along 
their routes. 

“When we first began servicing mail 
planes," he continued, “we gave the 
Liberties a complete overhaul every SO 
hours. Then we got the overhaul period 
up to 100 hours where it stayed most 
of the time. Occasionally a pilot got 
hold of an engine that he liked and that 
he didn’t want to give up after 100 
hours, but most of the engines sure 
needed an overhaul after 100 hours. 


Today there is 600 hours between over- 

Cheyenne a group of maintenance men 
were looking over early pictures and 
discussing the old days. 

“We used to get up at three in the 
morning in the winter,” said one. “We 
had to, if the pilots were to leave on 
time. The hangars were practically 
open barns and were cold as an ice 
house. The only way we could get the 
Liberties started was to boil water on 
the small hangar stove. We had to 
heat the oil, too. Then we’d pour in 

would form a chain by holding hands — 
and we’d pull the propeller through. 
We had to work fast or the water 
would freeze. Half the time we couldn’t 
get the engine started and we’d have to 
drain out the water and oil and start 

But pilots had the real problems. 
There was little or no reliable weather 
information. There were no two-way 
radio or radio beams. Compasses were 
not dependable. An airplane could fly 
only 300 or 400 miles between re-fuel- 
ings. Pilots had to fly under the weather, 
and on westbound trips they stayed 
pretty much on the tree tops. On east- 
bound trips they seldom climbed over 
3,000 ft. 

Listen to Postmaster Bill Haas of 
Cheyenne, who has been in charge of 
that branch of the government work 
there since the earliest air mail days, 
“Those pilots were top-notehers. How 
they got through some of the storms 
we folks on the ground never knew. 
One winter day I was out at the field 
and it was snowing so hard we couldn’t 
see 100 ft. It was Jack Knight’s 
schedule, going east. I said, ‘Jack, 
you’re not going out in this storm?' 
And he said, ‘Sure I’m going out.’ He 
climbed into his heavy, fur-lined flying 
suit, the boys warmed up his ship and 
off he went. He disappeared in the 
snow before he got off the ground. We 
heard his engine overhead for a few 

pretty bad about it, because I was sort 
of responsible for the boys. But later 
on we got a telegram from North Platte 
saying he’d arrived o.k. 

“The pilots used to fly by watching 
the semaphore signals of the U. P. 
railroad. When the weather was bad 
they used to fly right along above the 
rails and I guess a lot of them just 
barely clipped the tall grain elevators 
along the tracks. They had so many 
forced landings away out in the coun- 
try that the U.P. gave them all switch 
house keys. They could walk along the 
tracks until they came to a switchhouse 
and they could wait inside until a train 
came along. The U.P. gave orders for 
all of its trains to stop to pick them up. 


"Once Frank Yager had a forced 
landing near Medicine Bow, out here 
west of Laramie. He wired us he 
needed a whole new engine. So our 
mechanics loaded a fresh Liberty on the 
Overland Limited — the crack train on 
the line — and the division manager 
ordered the train to make a special 
stop at Medicine Bow and even got a 
section crew out of bed at 2 a.m. to un- 
load it. So Frank got going again that 
same day. But a lot of the boys weren't 
that lucky. Forced landings in these 
mountains was a tough business.” 

When the airmail schedule first went 
through from coast to coast the mail 
was flown only in the daytime. At night 
it was put on trains, carried until the 
next morning, and shifted to planes 
again. Although flying across the Alle- 
ghanies and the Rockies day after day, 
and keeping schedules along the entire 
route was an heroic undertaking, and 
the outstanding flying of its kind then 
being done anywhere in the world, it 
did not get a great deal of attention 
from Congress or the public. The Post 
Office Department, as well as the pilots, 
realized that before any real appro- 
priations would be made by Congress 
the mail would have to be flown by 
night and day continuously from New 
York to San Francisco. 

So plans were made for what was 
later to be called the great night 
flight — or perhaps the great Knight 
flight is a more appropriate title. Early 
on Feb. 22, 1921, mail was loaded into a 
ship at San Francisco and flown east- 
ward to Reno, then to Salt Lake, Chey- 
enne and on to North Platte, Neb. 
There it was picked up by Jack Knight 
who was to fly it to Omaha. But when 
he reached Omaha, there was no pilot 
to carry it on to Chicago. Jack had 

was tired from pushing his plane about 
in the air. It was already dark, and he 
was not familiar with the route to 
Chicago. He had been in a crack-up 
a few days earlier and his nose y/as 
broken, which added greatly to the 
discomfort of flying through the cold 
February weather. Another pilot might 
have said, “Enough is enough!" and 
the demonstration flight on which all 
air mail employees were counting might 
have ended right there. But Knight 
ordered his ship refueled and off he 
flew into the winter’s darkness. 

The Post Office had wired ahead and 
requested that bonfires be lit at air- 
ports and other critical spots along the 
route. But snow began to fall, and 
bonfires give only a feeble light at best. 
He picked his way along the route, re- 
lying more on his own experience than 
on his erratic compass or the sketchy 
map at which he peered occasionally. 
Over Iowa City the flight almost ended 
in catastrophe. Out of gas, not sure 



AMERICAN HR'.'NE! 


Already operating the largest commercial fleet of aircraft in 
the world, American Airlines is now taking delivery of ad- 
- ditional Douglas airliners which give its exclusively Wright 
Cyclone-powered fleet a total of over a quarter-million horse- 
power. Every hour of the day and night, at least 22 Cyclone- 
powered Douglas Flagships are in the air flying American's 
73,000 miles of scheduled daily routes. 

American has logged with safety over 700,000,000 passen- 
ger-miles in the last 4 years alone behind Wright Cyclones, and 
will this year carry nearly a million passengers, considered a 
remarkable showing for the entire industry a few years ago. 
These figures are impressive evidence of the part played by 
Wright Aircraft Engines in the advancement of air commerce. 

WRIGHT AERONAUTICAL CORPORATION 

A Division of Curtiss-Wrigbt Corporation • PATERSON, NEW JERSEY 



Suddenly out of the darkness below a 
feeble light flickered. Jack circled close 
and made out an air field. The flare had 
been set by the field’s night watchman, 
who helped Jack gas up and continue 
on his way. Hour after hour he pushed 
on, keeping himself awake by pinching 
himself and slapping his face. At dawn 
he reached Chicago where the mail was 
turned over to a fresh pilot and carried 
on in several stages to New York. The 
mail reached the East Coast 33 hours 
and 21 minutes after it had left San 
Francisco. This was a new high in 
airmail speed, as the best previous time 
had been 79 hours and 44 minutes. 

This flight was not just a stunt. It 
brought immediate results in that Con- 
gress appropriated money for lighted 
airways, although it was 1924 before 
regular day and night schedules were 
flown across the country. 

By 1926 the Post Office Department 
concluded that the time had come to 

was the first private company to carry 
the mail. Pacific Air Transport began 
flying from Seattle to Los Angeles in 

1926. In 1927 Boeing Air Transport 
secured the route from San Francisco 
to Chicago, and that year National Air 
Transport began flying the mail from 
Chicago to New York. Later all four . 
of these companies were combined to 
form United Air Lines. 

Gradually other planes besides the Dc 
Havillands came into use. By 1928 
National Air Transport was using a 
dozen kinds of airplanes, including 
DH’s, Mercurys, two types of Curtiss 
Carrier Pigeons, Travelairs, Douglas 
mail planes, Ford Tri-motors, Stinsons, 
Pitcairns, Northrops, Falcons, and two 
kinds of Boeings. 

Passengers began to be carried when 
the Boeing 40’s were introduced in 

1927. It cost ?400 and took about 32 


hours to cross the country, and re- 
fueling stops were made at some four- 
teen places. Passenger comfort was 
given little consideration. In 1929 Boe- 
ing Air Transport put its large Boeing 

tored ships that could carry twelve 
passengers which later were enlarged to 
carry fourteen. The following year 
NAT put Fords in service, and multi- 
motored equipment was available from 
coast to coast. In 1931 United Air 
Lines was formed and gradually the 
names of the four predecessor com- 
panies dropped out of use. 

The year 1933 marked a milestone 
in air transportation when United put 
the revolutionary Boeing 247's into 
service. They immediately outmoded 
all passenger airplanes then in service. 
Equipped with two S50 hp. Wasp en- 
gines, the Boeing carried ten passen- 
gers and a crew of three at speeds up 
to nearly 3 miles a min. By 1937 
passenger traffic over the Main Line 
had grown to such proportions that 
United needed larger airplanes. Doug- 
las DC-3’s were added to the 247’s in 
service. Sleepers as well as more luxur- 
ious day planes were offered to the 
public. The next step will be the four- 
engined Douglas DC-4's next year. 

Every phase of air travel has made 
progress since the old days. The longer 
cruising ranges of today’s ships bring 
added safety. If one airport is closed 
down, the pilot has ample gasoline to 
fly elsewhere. With even as recent a ship 
as the Boeing 247, the pilot had enough 
range to fly only from Chicago to Des 
Moines. Today he can fly from Chicago 
to Salt Lake and land with plenty of 
gas in his tanks. The story of United’s 
engineers who developed two-way radio 
is told elsewhere. The safety features 
of radio are appreciated only by those 
who flew in the old passenger ships, in 

the ground so he could see familiar 
landmarks. Today a pilot soars far 


above unpleasant weather. Pilots now 
have an improved flight technique. 
Formerly one pilot flew high, another 
low; one made sharp turns, another 
easy turns. Now all fly alike in the 
one way that has been found to be best. 

The passenger stations today are a 
far cry from the cold, bleak hangar 
offices where passengers used to wait 
for planes. Limousine service is im- 
proving each year. Tariff liberaliza- 
tions now permit optional routings and 
layovers, as well as all-expense tours. 
Air script cards, now held by 140,000 
persons, have brought reduced fares for 
persons and firms doing much air travel. 

Food service is one of the great 
strides forward. In the old days a pas- 
senger had to bring his own sand- 
wiches. Today he is served a hot, 
five-course meal at no additional cost 
over the price of his ticket. Stewardess 
service, introduced first in this country 
by Boeing Air Transport in 1930, 
brought new comforts to passengers. 

Air travel is moving so fast that even 
conservative prophecies are out of date 
in a short time. With supercharged, 
high-flying DC-4’s soon coming into 
the picture, travel by air will be faster 
and more comfortable. Fares in the 
future will undoubtedly be lower. There 

as United now has from San Francisco 
to Los Angeles, with less being charged 
for the slower service. 

There will be more belt airlines, con- 
necting groups of airports in a large 
metropolitan area with the main termi- 
nal. In the New York area, for ex- 
ample, there are half a dozen fields 
within 50 miles of La Guardia which 
could be tied together by a belt line. 
There will also be more limousine serv- 
ices from towns without airports to 
towns where airlines stop. At present 
there are only 250 cities on the airlines. 

feeder line service. Cargo ships will 
be used on the main lines and ships 
running on the less-used routes will 
carry much more air express than is 
the case today. Charter service is very 
much in its infancy today. United alone 
had more charter service in the first 
four months of this year than in all of 
1939. 

Air travel is the logical, modern way 
to travel. Each month airline business 
is from SO to 70 percent better than in 
the same month of the proceeding year. 
The problem of the airlines today is not 
so much how to get new business as to 
accommodate what they have. Air 
travel has gone through the trying 
Twenties, the troublesome Thirties and 
has now reached the flying Forties. 
From the beginning of transcontinental 
air routes in 1920, no other form of 
travel has ever made so much progress 






FOR EXTRA POWER HOURS 


Series (Universal), 0-60 cycles; H. P. range, 1/478 to 1/82; full- 
load speed range, 7.4 to 111 t. p. m.; amperes (115 v.), .39; 
watts input, 43; duty, 30 min.; bearings, self aligning composi- 
tion bronze; finish, black crinkle enamel; weight, 3 lbs. 7 oz. 


Continuous flight for 726 hours is a staggering strain on 
man and machine. Yes, it took extra endurance, plenty of 
it, to stay aloft in their tiny craft, 73 hours beyond the big 
plane record. That’s the kind of stuff Dumore fractional 
horsepower electric motors are made of. Engineered to 
carry on hours and hours beyond what is considered 
normal for motors of their type, Dumores are selected for 
better electric appliances, precision business machines, and 
delicate controls on aircraft, medical devices, astronomical 
equipment and the like. No matter how demanding or 
unorthodox the power problem — Dumore engineering 
service has a reputation for finding a happy solution. Read 
how the aviation industry depends on Dumore . . . write 
for the new brochure, "Speaking of Endurance.” 

THE DUMORE COMPANY 

DEPT. 370-J, RACINE, WISCONSIN 




Airline Research 

(Continued from page 31) 




1934 to the Chicago Airport. The men 
making up the staff of the laboratory 
are either experienced men in the field 
of radio communication or men taken 
directly from colleges where they have 
studied electrical engineering. 

The laboratory has three objectives. 
First of all, it takes over work of com- 
mercial manufacturers. This takes the 
form of developing special radio equip- 
ment when the manufacturer either 
lacks the necessary research facilities or 
does not feel the idea warrants large 
expenditures in research. Second, the 
laboratory tries to place itself in a po- 
sition to deal with manufacturers and 
to advise the airline’s purchasing per- 
sonnel in acquiring new equipment. 
The third aim of the department is to 
assist in solving operation problems. 
There is no better place to investigate 
these problems than in the communica- 
tions laboratory. The engineers, 
through their long experience in re- 
search, have a full knowledge of the 
problems that present themselves in ra- 
dio communications and are constantly 
working toward what might be called 
an ideal system. 

The facilities of the lab at present 
occupy about 15,000 sq.ft, in the United 
hangars at Chicago Airport. One sec- 
tion of the lab contains all the testing 
equipment as well as a workshop for 
building newly designed equipment. 
There is also a model shop for the 
construction of new designs previous 
to testing, and a metal-working shop. 

Ideas for problems to be worked out 


[Col. A.D.Tuttle.M.D.| 
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come to tile lab from numerous sources. 
Men working out on the line contrib- 
ute a great deal when they find "bugs" 
in either the communication system or 
in the equipment. These problems are 
sent either to Cunningham or San- 
dretto for immediate consideration. To- 
gether with these are the ideas that 
come from the communications labora- 
tory personnel. The problems that 
require further research are then sched- 
uled into a program by Pete Sandretto. 
His first step is to make a preliminary 
report, including all of his own ideas 
on the subject, plus reference to pre- 
vious work that has been done in the 
lab or in other research labs. When 
the report has been turned over to one 
of the staff for study an entry is made 
upon a board so that an accurate 
check can be kept on the progress at 
all times. The engineer to whom the 
work has been assigned is then left 
entirely on his own to complete the 
project. Research and design are done 
by him and the model is constructed 
and tested. The laboratory test pro- 
gram (a very thorough one) requires 
that first the equipment work effi- 
ciently under normal conditions. It then 


makes the rounds on the vibration table, 
high altitude chamber (if altitude is apt 
to affect the operation) the cold cham- 
ber, and finally the drop test. After 
this it is run in service operation. An 
engineer usually accompanies the equip- 
ment on what is called a service test. 
When the equipment has successfully 
completed the program, and the com- 
pany has decided to adopt it, specifi- 
cations and recommendations are then 
sent to the purchasing department. 

Of course, all during the complete 
research test and service test program, 
reports are turned over to Sandretto 
at regular intervals, who keeps in con- 
stant touch with all of the work in 
the lab. Once each month he makes 
up a progress report showing the exact 
status of each project and turns this 
over to the officials of the company. 

One of the foremost developments 
of this department was the two-way 

need be given explaining how important 
this has been to successful airline op- 
eration. A few years ago, after a 
lengthy period of research, United de- 
veloped the static discharge cartridge — 
one of the major contributions to clari- 
fying ground communication. As a 



Colonel A. D. Tuttle, director of Medical Research, gives one of the pilots part of his eye 
examination. There are 23 distinct steps and 63 different tests given to the eyes to assure 
optic efficiency. 


tain types of bad weather has been 
practically eliminated. All United ships 
carry two of these devices. Incidentally, 
the bill for the research work on this 
was $30,000. 

In another line of radio communi- 
cation the laboratory has done a great 
deal on instrument landing. As a re- 
sult of the work transmitters were 
located at several airports throughout 
the country with standard receivers in- 
stalled on United planes. Although at 
present the government has adopted 
another system of instrument landing, 
there is no doubt but what United's 
work has certainly been a great con- 
tribution to this type of navigation. 

Economies in operation as a result 
of research work is oftentimes enor- 
mous for but a single piece of equip- 
ment. As an example, a redesigned 
transmitter previously had cost $3,000 
per unit. Power upkeep on the new 
one was cut 60 percent and the price 
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FOR SYNTHETIC RUBBER 


Chicago Rawhide processing 
makes PESCO Fuel Pump Diaphragms last 


Pesco engineers warned a beuer fuel pump 
diaphragm. They tried this; they tried that. 
They even tried Synthetic Rubber. But not 
until they called in Chicago Rawhide did 
they get a diaphragm which measured up 
to the standards of service and depend- 
ability they were aiming for. 

Their new diaphragms resist deteriora- 
tion from gasoline, do not stiffen, and 
maintain peak efficiency FOUR TIMES as 
long as materials previously used. 

Phenomenal? Yes, in terms of the im- 


proved performance Pesco pumps now 
offer. But no, in terms of the previous 
Chicago Rawhide accomplishments. It is 
simply added evidence of Chicago Raw- 
hide's superior technique in processing 
Synthetic Rubber. 

If you need a pliable part, resistant to 
oils, heat, sunlight, aging, or combustion, 
call on Chicago Rawhide. An inquiry will 
place at your disposal a vast experience on 
how Synthetic Rubber can be most success- 
fully applied. Write today. 



NEW PESCO AIRCRAFT 
FUEL PUMP 

for which Chicago Raw- 
hide developed a new 
Synthetic Rubber dia- 
phragm which lengthens 
its life more than 4 times 1 


PESCO* EQUIPPED AIRPLANES 


SYNTHETIC RUBBER DIVISION 


Pesco Fuel Pumps have become "standard" in aviation for their 
unfailing performance under all conditions of service. Users: 




CHANCE VOUGHT 
CONSOLIDATED 


CURTISS-WR1GHT 

DOUGLASS 

FAIRCHILD 



LOCKHEED 


NORTH AMERICAN 


NORTHROP 

SPARTAN 

STEARMAN 

STINSON 

VOUGHT-SIKORSKY 



CHICAGO RAWHIDE MFG. CO. 

1305 ELSTON AVENUE • CHICAGO, ILLINOIS 


Pesco Fuel Pumps are the product of Pump Engineering Service 
Corp., Cleveland, a division of Borg-Warner Corporation. 
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BEECH AIRCRAFT CORPORATION 


KOLLSMAN ^ 




GhaaleA . norma-hoffmann precision bearings 



ITS PRECISION INSTRUMENTS 

Kollsman Instrument Division of Square D Company (Elmhurst, N. Y.) 
says, "KOLLSMAN FOR PRECISION is not just a phrase. It is both the ideal 
and the achievement of KOLLSMAN INSTRUMENTS ***** l n performance, 
KOLLSMAN PRECISION INSTRUMENTS function to unsurpassed standards 
of accuracy.” 

As measuring up to their own standards of precision, quality and perform- 
ance, it is natural that Kollsman engineers should turn to NORMA-HOFFMANN 
PRECISION BEARINGS for the Kollsman Centrifugal Tachometer, for the 
Magnetic Tachometer, and for the generator of the Electric Tachometer. 

American instrument makers — both those supplying the aviation industry, 
and those serving the industrial and scientific fields — have been using 
NORMA-HOFFMANN PRECISION BEARINGS for years. They recognize that 
NORMA-HOFFMANN PRECISION stands for those characteristics which 
commend them for the exacting duties of precision instruments. 

Similarly, builders of aircraft and of aircraft accessories and equipment, 
avail themselves of the dependability and friction-free performance of 
NORMA-HOFFMANN PRECISION BEARINGS — “where the bearings must not 
fail.” For NORMA-HOFFMANNS have been PRECISION BEARINGS from 
the earliest days of the bearing industry; and many of today's standard air- 
craft bearings were developed and pioneered by NORMA-HOFFMANN. 

Write for the Catalog. Let our engineers work with you. 
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NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S. A. 







brought down $400, as well as result- 
ing in a more efficient transmitter. 
The money saved in this unit alone 
for that year amounted to almost $100,- 
000 . 

Engineering Research 

Ray Kelly, in charge of the engi- 
neering research department, has four 
project engineers under him who han- 
dle passenger comfort, power plant, 
accessories and theoretical design. 
Each one of these project engineers in 
turn takes over all problems that in 
general deal with his department and 
frequently two of them work together 
when a project is of mutual interest. 

Problems come to the department in 
much the same manner as they do to 
the communications section. Here 
again a preliminary report is made out. 
Next, the project engineer is assigned, 
whose job it is to start investigating 
all the previous work that has been 
done. When he has decided upon the 
design of the new equipment, the work 
is turned over to the engineering de- 
partment to draw up the plans. Man- 
ufacturers are then contacted and to 
them go the specifications to build the 
equipment. Then comes the program 
of testing. If a part is to eventually 
be installed on one of the planes, it is 
first given flight tests either in the fly- 
ing laboratory or on one of the trans- 
ports designated for that purpose. After 
this flight test has been successfully 
completed, the equipment is installed 
on one of the regular transports and 
an engineer assigned to accompany the 
ship for a period of time, making 
further examinations as to operation. 

All of the data collected during these 
flights is entered on various forms so 



The radio laboratory has designed a 



that an accurate record is kept at all 
times. These flight reporls are then 
sent back to headquarters at Chicago 
where they arc kept on file with all 
of the other material on the project. 
In addition to these, every week a 
service test record is made from the 
shop to which the equipment has been 
assigned. All irregularities are re- 
ported as well as recommendations 
which arc of great help in working out 
the bugs in the new equipment. 

The reason for this research is not 
that it is felt the equipment will not 
work satisfactorily, or that it is ineffi- 
cient, but that the engineers believe no 
matter what has been developed, it can 
still be improved upon. There is no 
better place for finding just what these 
improvements can be than in observa- 


tion during actual flying conditions. 
Thus a service test is given to all parts 
of the plane, which yields results that 
are of enormous value in further pur- 
chasing of equipment for the company 
and even in the designing of new ships 
for the line. 

The name of the passenger comfort 
department is self-explanatory. Re- 
search along these lines is one of the 
most extensive carried out by the com- 
pany and results bring returns in dol- 
lars and cents. After all, there are 
only a few passengers interested in the 
details or the operation of the airplane, 
most of them wanting to get from here 
to there as quickly and as comfortably 
as possible. But what they do notice 
is the food, heat, ventilation, sound- 
proofing, etc., and these are but a few 
of the problems tackled by the passenger 
comfort engineers. The results speak 
for themselves. 

To the power plant section are 
turned over all problems dealing with 
the operation of the engine and pro- 
peller. New types are always under 
investigation and the marvelous safety 
record that the airliners have racked 
up for the past seventeen months shows 
some of the accomplishments of this 
department. Work on de-icers, landing 
gears, instruments, etc., falls under the 
responsibility of the accessory depart- 
ment. Here again is a field largely re- 
sponsible for the safe operation of the 
airliners. 

Medical Research 

The most important physical vari- 
ables affecting people while in flight 
are vibration, noise, ventilation, tem- 
perature and altitude. With this in 
mind the medical research department 
works with but one proposition in view 
— “anyone that is able to walk is able 
to fly.” Under the able direction of 
Colonel Tuttle, a never-ending program 
of investigation and research is in prog- 
ress to fulfill their firm belief in safe 
and comfortable air travel. 

Started in 1938 when United Air 
Lines completed the installation of the 
medical center in its Chicago headquar- 
ters buildings, the department has 
grown in its scope of activity until now 
everyone, whether he be a mechanic or 
charterer of an airliner, is under the 
constant eagle eye of the medical staff. 
To be more explicit, they carry out the 
dual responsibilities of providing the 
best possible health service for flight 
as well as ground personnel and under- 
take the investigation of passenger com- 
fort aloft. 

Each person employed by United 
must cooperate with the medical de- 
partment to make certain that he is in a 
constant state of good health. A pre- 
employment examination confirms the 
fact that employees are healthy at the 
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You Yeed the PLUS VALUES in 
PAltKS Leadership Training 

To Fit Yourself for Success in to mine re in! A viation 


As one of many young men today 
Tl who are thinking about and plan- 
ning for a career in commercial avia- 
tion. you realize that your success will 
require much more than flying and 
mechanical skill. Flight and mechanics 
are taught at Parks, to be sure, but 
these skills, by themselves, arc not 
enough. You require much more if you 
are to make valuable contributions to 
the industry of air transport, help it 
to develop and continue as a profit- 
able business. 

The high standards maintained at 
Parks, the thoroughness of its com- 
plete educational plan, are designed to 
develop your capability to do origi- 
nal and constructive thinking, to equip 
yon to contribute to the profitable 


and successful progress of aviation as 
an industry. 

Parks works closely with the avia- 
tion industry and Parks can and does 
qualify you to meet their strictest 
requirements. At Parks your educa- 
tion will go far beyond mere knowledge 
of flight and mechanics; you will 
acquire a sound and well balanced 
background; increase your ability to 
think for yourself and acquire prac- 
tical knowledge of the problems you 
must meet and solve in order to advance 
to leadership. 

To prepare yourself for leadership 
in aviation you should first know all 
the facts about the training program 
of Parks Air College. Parks offers you 
a college education, specialized and 


PARKS AIR COLLEGE East St. Louis, Illii 


practical, in each of the four major 
branches of commercial aviation — its 
four courses are: Professional Flight 
and Executive, Aviation Operations 
and Executive, Maintenance Engineer- 
ing and Aeronautical Engineering. Mail 
the coupon today for complete infor- 
mation. The catalog will be sent you 
free of charge or obligation. 


! PARKS 
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EHIND THESE WALLS 


T HIS is the Engineering Research Labo- 
ratory of Eaton’s Wilcox-Rich division. 
It is the largest and most completely 
equipped laboratory in the world devoted 
to the study of valves, valve train design, 
materials and performance. 

Behind its walls, inquisitive and persistent 


engineers, never willing to "let well enough 
alone,” literally "torture" materials and fin- 
ished products. Stresses, strains, heat, wear— 
everything a valve must cope with in actual 
service is intensified and carefully analyzed. 
The result is greater safety, longer service, 
finer, more trustworthy performance in day- 
to-day flying, because of greater precision in 


manufacture— finer quality in materials— and 
uniformity in the finished product. 

Eaton engineering and research have conclu- 
sively proved their value in the development 
and continued improvement of the Rich 
Sodium-Cooled Valve and other Eaton Aircraft 
engine parts during more than twenty years’ 
close association with the aircraft industry. 


EATON MANUFACTURING COMPANY 




THE SODIUM-COOLED AIRCRAFT VALVE 
Pioneered and developed by 
Eaton's Wilcox-Rich Division. 





time they become a member of United’s 
staff. Then to make certain that they 
continue to be at least as healthy as 
when they started, periodic examina- 
tions are given to every person. The 
thoroughness of the examination varies 
according to the type of work that 
the person is doing. The most difficult 
is the examination given to the pilots. 

How exacting and painstaking the 
airlines are in conducting medical 
examinations of pilots is exemplified 
in the new twelve-room laboratory and 
clinic. Medical equipment alone cost 
$15,000. At least once a year each 
pilot of the United system is routed into 
Chicago for personal examination by 
Colonel Tuttle and this super-overhaul 
is given in addition to the regular ex- 
amination taken locally. Such an ex- 
amination takes more than two hours 
to complete and fills out a 12-page 
work sheet on which there are 94 gen- 
eral and specific points plus sub-head- 
ings. The eyes seem to take it on the 
nose during this exam where, for ex- 
ample, there are 23 distinct steps and 
63 different tests given to insure optic 
efficiency. A pilot can’t even keep 
what he eats a secret for this reveals 
what types of vitamins he is feeding 
to h>3 system. For instance, an insuffi- 
ciency of Vitamin A affects the vision 
and makes for “night blindness.” To 
test this the pilot is instructed to stare 
at a special light for three minutes 
which bleaches the “visual purple” 
from his eyes. This exhaustion of vis- 
ual purple is what happens to automo- 
bile drivers at night when they are 
blinded by glare from the lights of ap- 
proaching cars. After the visual pur- 
ple is bleached, all lights except a small 
one of very low luminosity are extin- 
guished. The pilot then sits in the 
dark and watches for a small dim light 
to return, and he is required to distin- 
guish the axis at which it is set. A stop- 


high altitudes. 






watch is used to determine if he can 
correctly identify the position of the 
test object in no more than three min- 
utes. If he fails to do this, his diet 
is changed and he increases the con- 
tent of Vitamin A. 

The medical department has com- 
piled complete records of all discom- 
forts occurring aloft for the full calen- 
dar years of 1938 and 1939 and is right 
up to date on similar statistics for the 
calendar year 1940. The results of this 
study have shown that out of every 100 
passengers flown, only one became un- 
comfortable or, to put it another way, 
99 out of every 100 passengers trans- 
ported enjoyed their trip in perfect 
comfort. 

Research lor Future Air Travel 

The study by this department is not 
limited to present-day flying, however, 
as a great deal of research is at pres- 
ent being conducted on what prob- 
lems may arise in air travel of the fu- 
ture. What effects high altitude fly- 
ing will have on passengers has been 
one of the major projects under inves- 
tigation. Appropriate oxygen equip- 
ment has been installed in all of the 
present planes that have been de- 
signed so that any passenger may use 
it who wishes to. Experiments con- 
ducted by this department oftentimes 
take them to the high altitude and cold 
chambers. This equipment has no end 

extremely valuable information and 
data on what may affect people un- 
der varying conditions. 

The most important piece of lab- 


oratory equipment that the research 
department has is the “flying guinea 
pig.” On the basis of United's safety 
policy that no new development should 
be installed in regular planes until it 
has been thoroughly flight tested, the 
company revamped one of its Boeing 
247-D transports and turned it over to 
the airline’s communications laboratory 
to be used exclusively as a research 

The plane has the official title “365" 
and is known throughout the air line 
by its distinctive coloring. During 
1939, over 40 different projects were 
tested aboard the laboratory, including 
such valuable pieces of equipment as 
the terrain clearance indicator, instru- 
ment landing system, portions of ven- 
tilating equipment, fuel and vacuum 
pumps and paint for exterior decora- 
tion. Summed up by the officials of 
the airlines, plane 365 accomplishes 
two purposes for United: (1) it en- 
ables United engineers in the various 
fields of the company's operations to 
test experimental projects in actual 
flight and thus to improve and accel- 
erate technical developments, and (2) 
it enables United Airlines to give a 
thorough proving of development of 
refinement of every project in exhaus- 
tive flight study before installation is 
made on standard type transports. 

Thus with the newest acquisition to 
United’s research department the fly- 
ing laboratory might well symbolize 
the thoroughness and forward thinking 
of the staff of United Airlines in car- 
rying out it's program of safe, com- 
fortable and efiicient air transportation. 
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WHILE THE SHIP IS ON THE DRAWING BOARDS' 


The answer is given in the blue print above — showing 
Fafnir installation in the Curiiss-W'righc 20. Letter 
’’Fafnir” at the points of linkage— right on the sketch. 
And it’s a logical answer, too, for trimming and balance 
tabs arc supposed to make flying easier. And 
you can’t make flying easier with a gadget thac 
only Goliath could adjust. 

It costs only a little more to make flying easy 


and safe with Fafnirs at every link in your control system 
- the bearings that arc "test-hopped before flight” by 
over a hundred minute Fafnir inspections which prove 
them right. Letter "Fafnir” at the right spots on your 
sketches, right now, for the quality that you 
and all other aircraft manufacturers have ac- 
knowledged for over ten years. The Fafnir Bear- 
ing Co., Aircraft Division, New Britain, Conn. 



FAFNIR 

Itall Hearings 
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Mainliner Maintenance 

(Continued Iron, page 33) 


"Plane Overhaul,’’ is Ihe watchword, 

particular job is to be' Two or three 
dozen men swarm in and around the 
plane. There is no confusion, no lost 

of work is to be done in the two work- 
ing days before this ship must be ready 
for the next scheduled run. A score of 


activities are going on at the same time, 
each of which is performed by men ex- 
perienced in that particular job. 

Inspectors are the key men. They 
have had at least nine years of ex- 
perience, but that is a minimum length 
of service, and most have been working 
on airplanes for even longer periods. 

ing the work according to a pre-ar- 
ranged schedule. 

driven jacks so that the wheels may be 
removed. The many inspection plates, 
located at strategic positions throughout 
the plane, are removed or swung open 
on their hinges. Through many years of 
experience the airlines, working closely 
with the airplane manufacturers, have 
learned where trouble in the interior of 
the wings and fuselage might develop. 
At these points the skin covering is 
removable. An inspector, armed with 
a flashlight and what looks like an en- 
largement of a dentist's mirror, can ex- 


And they don't miss a thing! 

These inspectors are the diagnos- 
ticians of their profession. They poke 
and prod around the airplane the way 
your physician does around you when 

They even have a stethoscope to get the 
feel of the wing ribs where there are 

the delicate stethoscope your physician 
uses on your chest but it works as 
effectively for its purpose. It is a small 
suction cup on the end of a handle. As 

under side of a wing rib, he can tell 
from the feel and the sound if the rib 

A large transport is an extremely 

ally miles of electric wiring, control 
cables, and plumbing that carries gaso- 
line, oil, hot water for heating the 

ing instruments, flaps, landing gear and 
brakes. There are valves, pumps, 
switches and controls by the score, to 
say nothing of the two great engines 
and all their accessories, which we'll 
talk about later. At the time of the 
plane overhaul United’s inspectors delve 

operating parts, checking connections 
and fittings, and testing pumps, valves, 

spectors carry clip boards on which are 

of the airplane to be covered in the 
check. Notations are made that direct 
the mechanics to do specified work. Be- 
fore a plane is given a final O.K. more 
than 500 items will have been checked. 



In the interior of the ship the carpet 
that runs down the center aisle is re- 
moved and the floor boards taken up, 


out and are stacked on 
close inspectio: 




close inspection. Any laDnc tnat is 
damaged goes to the upholstery shop. 
The inspector begins at the wash-rooms 
in the rear and by the time he gets up 
to the nose, every inch of the interior 


Up in the radio compartment, just aft 
of the pilot’s cabin, experts from the 
radio department are removing equip- 
ment which they take to the radio shop 
for testing. In the cockpit the two 
pilot’s chairs are removed to give more 
work space. Half the instruments are 
removed and sent to the instrument 
shop for testing, and the balance are 
tested in the airplane. The complicated 
hydraulic system, the electrical connec- 
tions and switches, de-icing equipment, 

gadgets are carefully checked. 

While this is going on the engine- 
change crew has been busy. Working 
in two groups, one for each engine, 
they have removed the cowling and sent 
it off to the cleaning room. Then pro- 
pellers are taken off, the variety of 
pipes and electrical connections that 
nourish the engines are disconnected 
and by means of an overhead hoist and 
a monorail the engines are lifted free 
of the ship and moved off to one side 
where carburetors, magnetos and other 
accessories are removed. Engines are 
then transferred to portable engine 
stands and towed into the engine shop 
where they are so completely disas- 
sembled their own mother wouldn’t 
know them. 

And that brings us to the subject of 
the special shops — which tend to make 
United’s base unique. There is a vari- 
ety of special equipment in these shops 
that exist at no other airline base. The 
shop divisions are as follows: engines, 
propellers, accessories, instruments, 

shop and battery. In each of these shops 
are specialists in that particular kind 
of work. In fact, in each shop there 
are super-specialists who concentrate on 
one phase of the work. 

In the engine shops the great Pratt 
& Whitneys are completely disas- 
sembled each 600 hours, even though 
they have run sweet as a spring song 
every minute since their last overhaul. 
Every bolt and nut is removed and the 
hundreds of parts are piled in neat 
order on a multi-shelved truck and 
trundled to the cleaning department 
where they are scoured and passed on 
for inspection. Steel parts arc then 
Magnafluxed, which is a magical pro- 
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United celebrates the l- j 



At dawn, September 8, 1920, the first coast-to-coast air 
mail flight took off from Hazelhurst Field, Mineola, 
Long Island. The small, single-engined plane had feiv instruments. 
Its pilot had no communication with the ground. And he flew only 
during daylight hours. Three days later Flight 1 reached San Francisco. 



Twenty years later, to the day — September 8, 
1940 — United Air Lines’ famous "Continental” 
will take off from La Guardia Field at 5:30 pm, 
to fly to California overnight, following the same 
route from New York, via Cleveland, Chicago 
and Omaha to the Pacific. 

The big Mainliner sleeper scheduled on coast- 
to-coast Flight 47,844, will be manned by a crew 


of two pilots and a stewardess. At their disposal 
is every modern airplane and airway facility. 
Passengers aboard will enjoy luxurious accommo- 
dations. And the next morning they will step out 
in San Francisco, at 8:04 am, after a restful night’s 
sleep in a berth as big as a twin bed. Their fare 
is less than 8150 — compared with the 8400 
charged the first trans-continental passengers. 


Anniversary 


of the MAIN LINE AIRWAY 


Thus, this month. United’s 
Main Line Airway marks 
its Twentieth Anniversary. 
Flight 47,844 reflects the result of the great pio- 
neering of the U. S. Post Office Department, 
followed by the engineering progress achieved 
during United Air Lines’ world record experience 
of 175,000,000 miles of flying. 

United’s Main Line Airway parallels the Old 
Overland Trail, historic route of the explorers of 
the West, the covered wagon, 
the stage coach, the Pony Ex- 
press, the first trans-continental 
railroad, telegraph and highway. 




On this original cross-continental airway were 
developed most of the outstanding service fea- 
tures of airline travel, as well as the important 
scientific achievements that make possible mod- 
ern airline service. 

For twenty years this air- 
way has ranked as the 
world’s busiest long dis- 
tance air route. Today, 
great fleets of Mainliners span its length over- 
night, to provide you swift, dependable, econom- 
ical air transportation between the most impor- 
tant cities of the East, the Middle West and the 
entire Pacific Coast. 



UNITED^wAIR LINES 

COAST-TO-COAST . . . THE MAIN LINE AIRWAY 





The twenty-year history of the Main Line 
Airway is a brilliant record of transition 
from daring adventure to daily acceptance 
by the American public. Each year since 
United Air Lines started commercial opera- 


tion on this route in 1927, it has fostered 
this acceptance by a program of finer and 
finer equipment and service. Contributing 
to this program, Sperry gyroscopic instru- 
ments for navigation and flight control 
have become a familiar sight in the cock- 
pits of every airplane on the "Main Line." 


SPERRY GYROSCOPE COMPANY, Inc. 

B ROO KLYN. N.Y. 



record in Commercial flying. 


"We will need sixty 
eighty co-pilots per 
year for the next 
four years . . 

" In the past year we have hired 20 
graduates of Boeing School o 
Aeronautics os ,o-pilots-would hove 
hired more, hod there been more 

graduates available . . ■" 


We get our flying 

personnel from such 

Government-approved 

schools as the Boeing 

School of Aeronautics 

and from the Army 
and Navy.." 



BOEING 

SCHOOL OF AERONAUTICS UNITED AIR LINES 





flaws that 


have developed. 

During the magnaflux, parts are 
magnetized, then immersed in a cir- 
culating bath containing metal filings, 
then examined by microscopes and 
magnifying glasses. A minute surface 
crack, or even a flaw beneath the sur- 

the bath in the form of a black line. A 
skilled Magnaflux man knows just 
where to look for possible trouble, and 
he throws out any part which is not 
perfect. Only parts which pass this 
super-critical test are approved for 
further use. Non-ferrous parts which 
cannot be magnetized are given careful 
visual ■ inspection under strong lights. 

After its rigid inspection, the engine 
is laboriously built up again, part by 
part. When complete it is sent to the 



standards set by United Airlines, it is 
approved and sent through to the en- 
gine-change shop in the large hangar. 

Even then, it must be test flown before 
it is finally approved for service. 

In other shops, propellers, carburc- 

ments and batteries arc put through 
grueling tests and completely rebuilt if 
necessary. In the shops the slogan is, 
"Test — test — test.” Every part that can 
be tested is tested, and usually the tests 
are more vigorous than under operating 
conditions on the airplane. All up and 
down the line, from engineers to 
mechanics, United's men have shown an 
amazing ingenuity in designing and 
building test equipment. 

In the accessory shop, for example, 
there are test benches running around 
all four sides of the room. After acces- 
sories such as carburetors, magnetos 


and pumps are cleaned, they are con- 
nected with test devices that simulate 
actual operation in the air. The gruel- 
ing treatment given to spark plugs is 
typical. Plugs for high-powered air- 
craft engines are only distant cousins of 
those used in your automobile. Two 
conditions are present in an aircraft 
engine which would literally burn up 
vour automobile spark plugs in a few 

So when United’s mechanics have taken 
the plugs apart, cleaned and inspected 
them, the parts are reassembled, the 
points are checked for the fine adjust- 
ment necessary, and the plug screwed 
into a test chamber. There the plug is 
fired under even greater pressure than 
is exerted in the cylinder. Sensitive 

ance, and a plug that passes the tests 
will continue to deliver perfect service. 
A dozen other kinds of accessories 


mixture controls are put through their 
paces. When the dials on the test 
equipment read O.K., the mechanics 
don’t worry about the part failing in 
flight. 

Nearly all of this test equipment, and 
that in the other shops, was built by 
United's own machine shop. Not only 
has the machine shop saved thousands 
of dollars in the price of new equip- 
ment, but a large share of the ouput has 
been specially designed and could not be 
bought elsewhere. Equipment built in 
the machine shop includes an hydraulic- 
ally operated tool for removing the 
large tires on a Douglas, a machine for 
lapping piston rings, a brake drum 
grinder, several hydraulic test benches, 
power jacks for raising the DC-3, and 
many other special tools, jigs and test 
equipment. 

There are 29 men in the machine 
shop and their facilities include 6 


two-spindle drill” press and tapping 
machine, 2 large drill presses, a drill 
grinder, a shaping saw, and there is a 
new radial drill soon to be received. 
The shop also has an 18 x 18x40 elec- 
trically operated heat treating furnace 
with automatic controls, an electric 
salt bath drawing tub adjoining it, and 
a Rockwell hardness tester. A good 
share of these machines are brand new, 
and they are not just for show pur- 
poses, either. The men can make any- 
thing that is on a blueprint, and some 

Down the line from the machine shop 
is the shectmetal shop, where an equal 
amount of valuable work is turned out. 
The two drop-hammers thump away 
all day long, welders are busy at both 
steel and alumium welding, and over in 
the plating room hundreds of parts are 
being given special coats to protect 



arc made, cabin heating units are fabri- 
cated and a variety of parts and fittings 

When the Boeing factory discon- 
tinued making its famous 247 Model, of 
which some 50 are now in service, it 
turned over its jigs and dies to the 
Cheyenne base of United Air Lines. 
Now United makes parts for its own 15 
Boeings, and for the other 35 that are 
scattered throughout this country and 
South America. 

In the stockroom at Cheyenne hun- 
dreds of different parts are kept which 
have been bought outside, made in the 
shops, or overhauled. During plane 
overhaul as these parts are needed, 
they are taken from stock and installed 
in airplanes. An airplane being given 
the 600-hour check is usually in the 
hangar for 48 hours, or two working 
days. The first half-day is spent in 
removing all equipment which is to go 
to the shops, removing belly plates and 
opening inspection plates, making in- 
cleaning started. Inspections and test- 
ing continue in the second work period, 
and on the next day inspected and ap- 
proved parts flow back into the air- 
plane. Fresh engines are installed and 
connected, propellers are put in place, 
instruments and radio equipment are 
installed, flooring is put down in the 
cabin, freshly laundered curtains and 
chair covers put in place and the entire 
cabin gone over with a vacuum cleaner, 
and the many items provided for pas- 
sengers' comfort are tucked away. In 
the meantime the cleaners have finished 
polishing the outside of the ship until 
it glistens like new silver. Any scratches 
on the painted insignias are retouched. 
Windows are cleaned. All items checked 




LEADING AIRCRAFT MERCHANTS 
SELECT HOWARD 


I T is significant that several leading Aircraft Merchants in the 
Eastern States have selected the Howard 5 place Personal Trans- 
port to offer to their discriminating clientele. These merchants have 
long specialized on this catagory of airplane and their judgment of 
value and performance is usually considered final. 

Experienced airplane owners in these Atlantic Coast states know 
Inter-City Airlines, Inc., Municipal Airport, Boston, Massachusetts, 
Seaboard Aircraft Sales on Roosevelt Field, Long Island, New York, 
Wings Field, Inc., of Ambler, Pennsylvania, and Air Service, Inc., 
of New Castle, Delaware, as they provide an aircraft service of 
high calibre. 

Ask any of these merchants for a demonstration in a new Howard 
and write for a free copy of the Aircrafter, describing the top 5 place 
airplane of the year. 


Recent Purchasers of 
Hoivard Airplanes 


GEO. W. MASON 


THE TEXAS CORP. 


STATE OF MICHIGAN 


STATE OF WEST VIRGINIA 


AIRCRAFT COR PO RAT ION 

5310 W. 65th STREET . CHICAGO, ILL., U. S. A. 
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A hoy and an engine grow up 


No more rubber band models for him! He's graduated 
to a gasoline motor . . . his first taste of real power. 

But in just a while he will be searching for greater 
and greater power. He will follow in the footsteps of the 
aviation engineers who are constantly striving to sur- 
pass today's performance, to make planes fly farther and 

For aviation progress depends to a large degree on 
]tower. And since increased power must come through 


refinements in fuels and engines, the engineers of the 
Ethyl Gasoline Corporation are privileged to work in 
close cooperation with aviation technicians. 

Already this program of continuous research has 
developed a file of useful data. Much of this information 
is of practical value today, but there is a great deal more 
that will be of greatest use in years to come . . . the years 
when young lads like the one in the picture arc ready 
to take their places in aviation. 


ETHYL GASOLINE CORPORATION, manufacturer of anti-fiocl; fluids used by oil companies to improve gasoline 


When Production Schedules 
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Mechanics' Training 

(Continued from page 36) 


lions of dollars was not, of itself, going 
to save us. They knew that we needed 
more than the thousands of new planes 
which an alarmed public demanded, and 
more than the thousands of military 

order to translate our money into flying 
equipment, and in order to keep that 
equipment flying, they knew that we 
needed thousands of expert aircraft and 
aircraft engine mechanics in our mili- 
tary services. And to fill this need they 
turned to the private aviation schools, 
just as they have turned to private fly- 
ing schools for primary training of our 
new crop of military pilots. 

There is a lesson for the American 
public in this action on the part of our 

particularly vital in view of the present 
urgent demand for a stronger national 
defense. This is that it is obvious there 
are some things which a government 

private initiative. In spite of the huge 
investment which our country has made 
in educational facilities, it is apparent 
that these facilities are not geared to 
the task of meeting such an emergency 
as that which confronts us. This is 
because our public schools are essenti- 
ally academic in character. They teach 
theory, rather than practice. They train 
people for living, but not for earning a 
living; they teach them how to enjoy 
life but not how to defend it. This is 
not meant as a criticism of instruction 
in the fine arts. It is necessary, in 
some walks of life, to study dead 
languages, abstruse mathematics, psy- 
chology, logic, and the works of Aris- 
totle, Horner, and Chaucer. But right 
now it is more important that a great 
many young men learn something about 
the work of Douglas, Martin, Northrop, 
etc., than that "all Gaul is divided in 
three parts”. 

The curriculum of Curtiss-Wright 
Technical Institute is based on the 
needs of the American aviation indus- 
try. Since those needs are changing 
regularly and rapidly as new methods 
of design and manufacture develop, we 
change our curriculum without notice 
as necessary to keep abreast of industry 
techniques. This is done by constant 
consultation with aviation industry 
officials on the part of our staff. 
Furthermore, our instructors are all 
drawn from the industry. In addition 
to their educational background and 
other teaching qualifications, we re- 
quire that all our instructors must have 
had a reasonable period of experience 


in the aviation industry doing the job 
that they are required to teach in our 
school. We have found that men are 
more important than bricks and 
masonry, that ideas are more important 
than text-books. 

We teach our trainees to learn by 
doing. Theory is taught of course, but 
it is kept subordinate to practice. We 
stress the provision of actual equip- 
ment, engines, parts, tools, etc., that the 
mechanic will be working with after his 
employment in the industry begins. So 
successful has this type of instruction 
proved that our civilian enrollment con- 

In August, 1939, we had 650 civilian 
students of all classes. In April, 1940, 
our enrollment had grown to more than 
1,000 students, and today we have more 
than 1,200 civilian students alone under 
instruction. About 60 percent of these 
men are taking the master mechanics 
course and about 40 percent are study- 
ing aeronautical engineering. Our paid 
staff of instructors and employees has 
now reached a total of more than 150 
persons, and our total floor space ex- 
ceeds 150,000 sq.ft By any comparison 
standards this would make a pretty 
good sized aircraft factory. 

Our curriculum has been stripped of 
all non-essentials in order to produce 

time. As a result we are able to train 



nation, perfected by long " experience, 
makes it possible to give adequate train- 

It is impressive evidence of how well 
our system of instruction is organized 
that we were able to undertake the 

program on only 45 days notice. Dur- 
ing the past year we have trained more 
than 400 Army men, and our new con- 
tract calls for the instruction of more 
than 1,000 military mechanics during 
the next twelve months. Our total en- 
rollment is now approaching the 2.000 
mark. Yet these hundreds of civilian 
and military students work side by side 
in perfect harmony and with remark- 
able efficiency. 

The civil instruction is different in 
many ways due to the fact that civilian 
mechanics must have a general knowl- 
edge of the whole broad field of avia- 
training is confined strictly to military 
types of equipment. For this reason 
it is possible to train the Army 
mechanic in 960 hours, whereas the 
civilian master mechanic course re- 
quires 1,920 hours. 

In aviation work there is no longer 
any doubt that sound, basic training 
pays big dividends. 


Siam 

( Continued from page 58) 


mental planes. Local designers and con- 
structors have been trying out indigen- 
ous timber in some of their experiments. 

Turning to Siam's commercial aero- 
nautics, we find its significance grow- 
ing yearly not only so far as local air 
transport is concerned, but also in re- 
spect to international traffic. For ex- 
ample, Imperial Airways (British), Air- 
France (French) and K.L.M. (Dutch) 
operate a total of six through services 
each way weekly. Besides, Imperial 
Airways operates twice a week in each 
direction between Bangkok and Hong 
Kong, while Air-France supplements its 
main-line service to Hanoi with a 
weekly service between Bangkok and 

Within the kingdom most of the air 
transport is operated by the Aerial 
Transport Company of Thailand which 
carries air mail to the remote provinces. 
Any destination within Siam is covered 
by air mail at least twice a week. 

During a typical year ending March 
31, 1939, the company’s craft trans- 
ported 16,193,000 kilograms (39,543,- 
306 lbs.) of mail, 1,784 kgs. (4,357 
lbs.) of freight, and traversed 153,542 
kilometers (95,351 miles). Passengers 
are carried only when the amount of 
cargo permits it. 

During the typical year of 1938 

"damage to any domestic or foreign 
aircraft on Thailand's airways. The 
Aerial Transport Company had sched- 
uled a total of 208 north- and south- 
bound flights, all completed without 
a single forced landing or the slight- 
est damage to equipment. In all. 
1,321 flights were recorded that year. 

All these commercial aviation activ- 
ities are supervised by the Civil Avi- 
ation Division of the Ministry of Eco- 
nomic Affairs. However, the law reg- 
ulating aerial navigation is adminis- 
tered by the Ministry of Defense, 

The Civil Aviation Division is car- 
rying out a long-range program of 
modern aviation development. Its aids 
to efficient navigation include numer- 
ous airdromes, marine airports and 
emergency landing fields along all air- 
ways. The regular airdromes are pro- 
vided with concrete runways, fireproof 
hangars, elaborate terminal buildings. 

A network of six aircraft radio sta- 
tions, all with D/F apparatus and 
functioning on both standard and short 
wave frequencies, covers the little na- 
tion. Equally up to the minute are 
the equipment and services of the 
meteorological division. 



T HE WARREN McARTHUR CORPORATION is 
qualified by the experience of many years, a skilled 
engineering staff and complete plant equipment to design, 
engineer and manufacture aircraft seating of any type. It is 
only necessary to acquaint us with your requirements. 

WARREtt /^ARTHUR- CORPORATION 

ONE PAR-k. AVENUE N E¥ YORK. CITY 

DESIGNERS. ENGINEERS AND MANUFACTURERS OF ANODIC ALUMINUM SEATING 
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UNEQUALLED CHECK-UPS 



. . . when Parker-Kalon’s Quality-Control 
Laboratory backs your fastening devices 

a get an unequalled pro 


ting from chemical ai 
“duds” among your fastening devices to micrometric e 
when you specify Parker-Kalon! For, dimensions. It 
in Parker-Kalon’s plant, an unusual Parker-Kalon F 
Quality-Control Laboratory stai 
guard over all production, to elii 
nate the “doubtful few" screws tl 
slow-up assembly work and prod, 
unsatisfactory fastenings. 

Without counterpart in the ind 
try, this scientific Laborat 
standards of quality that cov 
be maintained without rigid quality- 


good enough” 
igth. 




buy Hardened Self-t. 

Socket Screws or 
dus- fastening devices that are in 
sets the screw industry’s most n 
ever plant. Parker-Kalon Corpo 
190-196 Varick Street, New 

i RECOGNIZED DISTRIBUTORS 


ippmg 
ide in 


OJS* PARKER-KALON 

Confab Fastening Devices 


Hardened Self -tapping Strews 

Types sires, head-s.yles for every 
assembly of me.al or plartirs 

Cold -forged Socket Screws 

CupScrewtsSel Screws, 

ikva 


eliminate the 


Profitless Prosperity 

(Continued from page 57/ 


regular service last July, should per- 
mit TWA to show the greatest im- 
provement in this ratio for the sec- 
ond half. 

ger-miles flown. The mail revenue im- 
dicate that a sense' of stability from 

attained. Wide fluctuations in mail reve- 
nues may occur should there be any 
major adjustments in the rate of com- 
pensation to be paid the airlines or 
through any revision of the airmail 
postage rates to be paid by the public. 

are gradually becoming less important 
to the air transport industry. Never- 
theless, this compensation continues to 
represent a necessary source of income. 
Without such revenues, the airlines 
would all report substantial losses. Mail 
pay provides that margin which per- 
mits the industry to carry through to 
net the increased revenues resulting 
from mounting passenger traffic. 

appears to be in the ascendency. In 

the industry. For example, gross reve- 
nues from all sources, for the six air- 
lines aggregated $26,640,331 for the 
first half of this year. Of this total, 
only about $850,000 or 3.2 percent 
was contributed by air express. 

Yet, this piddling amount of express 
revenue belies the interest currently 

by many interested parties. Practi- 
cally every major airline has estab- 
lished an air freight or cargo depart- 

promote greater utilization of air ex- 



have also attracted other groups out- 
side of the aviation industry. It is 
reported that a railroad car leasing 
organization has advanced a proposal 

system of handling air cargo for the 
airlines. A different group, with an 
idea very much in the embryo stage, 
is also eager to show the air transport 
industry how to develop the latent 
earning power which is present in air 


Total aeronautic exports to all coun- 
tries during the first six months of 
1940, totaled $138,388,046, representing 
a 182 percent increase for the like 
period in 1939 and 17 percent increase 
for all of last year. 



starting drive shaft extends from the 
upper-rear of the unit. 

The operating controls in the Whirl 
Wing are dual and have been designed 
and arranged to provide the utmost sim- 
plicity and ease of operation for the 
pilot. The characteristic Cierva sys- 
tem of direct-control of tilting the 
axis is employed to provide longitudinal 
and lateral control. For longitudinal 

type wheel is moved forward or back- 
ward on its sliding column. For lateral 
control the wheel is turned to right and 
left. Foot pedals are connected to a 
vertical rudder on the tail structure for 
directional flight control. 

In previous direct-control autogyros 
of larger size, certain difficulties were 
encountered at times because of the ten- 
dency of rough air and other rotor 

the controls. In this new ship, how- 
ever, the new rotor hub has been 
designed to eliminate these faults. As 
in previous autogiros each rotor blade 
is attached to the hub through two 
hinges, namely, a flapping hinge which 
permits a limited up and down move- 
ment of the blade, and a drag hinge 
which allows limited angular movement 
in the plane of rotation. The flapping 
hinges are at a 60 deg. (instead of a 
90 deg.) angle to the rotor blade axes. 


Culver Cadet 

(Continued Iron, page 55) 


quipment for the landing gear in- 
udes 5.00-4 wheels with expander tube 


SPECIFICATIONS 




Research for Defense 

( Continued from page 39) 


one of degree of intensify rather than 
any shift in direction. This is as true 
for research as it is for industry gener- 
ally. It is now plain that all such 
efforts have been bent chiefly toward the 
development of materials and machines 
for the fighting forces rather than the 
creation of higher standards of living 
for the people. 

Whether we like it or not. our re- 
search must shift its point of view to 
meet this situation. Where we have 
been accustomed to thinking in terms 
of bettering our products for general 
improvement in our standards of living, 
we must now begin to gear our efforts 
toward efficiency for war, for destruc- 
tive rather than for constructive effort. 
Our laboratories must begin to concen- 
trate on better optical glass for bomb- 
sights and for range-finders rather than 
on better glass for better houses and 
safer glass for safer automobiles. For 
the time being our chemists may have 
to forget about cheaper and better dye- 
stuffs for gayer and more substantial 
fabrics for the world of fashion, and 
put most of their effort on more effi- 
cient fuels for fighting aircraft, or 
more efficient lethal gases. Our aero- 
dynamicists and our airplane designers 
must put on the shelves their new de- 
signs for swifter, safer, and more com- 
fortable airliners for our domestic and 
over-ocean commerce and must bend 
every effort toward producing swifter 
and more deadly fighters, larger and 
more efficient bombers. 

Now that the issue has been clearly 
defined, what are we doing about it ? 

True to tradition, although we have 
been slow to recognize the existence 
of our emergency, now that we face the 
issue we are preparing to make use of 
our whole physical and moral resources 
without stint. Recognizing the vast re- 
search potential of the country, unified 
and correlated for purposes of national 
defense, President Roosevelt, on June 
15, 1940, created the National Defense 
Research Committee. This committee 
acts directly under the council of Na- 
tional Defense, — a group including the 
Secretaries of War, Navy, Interior, 
Agriculture, Commerce, and Labor. The 
functions of the Research Committee — 
quoting from the Presidential order of 
June 27, 1940 — are to “correlate and 
support scientific research on the mech- 
anisms and devices of warfare, except 
those relating to problems of flight in- 
cluded in the field of activities of the 
National Advisory Committee for Aero- 
nautics. It shall aid and supplement 
the experimental and research activities 


of the War and Navy Departments and 
may conduct research for the creation 
and improvement of instrumentalities, 
methods and materials of warfare.” 

Here, then, is research in frankly 
war-like guise — here is the authority for 
science to begin the unwelcome task 
of beating its plowshares into a sword. 

In the excitement of the moment there 
is. however, one thing that we must 
watch carefully. Not all of our plow- 
shares can be dedicated to the forge of 
Vulcan. We are not yet involved in 
total war. Our present purpose is only 
to build up our defenses to keep war 
away from our shores. For the time 
being, therefore, only a part of our re- 
search capacity should properly be de- 
voted to military purposes. Some of it 
clearly has no military significance 
whatever, some has only limited ap- 
plication, and some has immediate use. 
It is important, however, to evaluate 
our capacity for research properly to 
use only what we need for the present 
limited emergency without losing sight 
of long-range fundamental problems 
that will be with us many years alter 

it is definitely a part of the new Re- 
search Committee's responsibility to 
coordinate and to plan our research 
effort properly so that research that is 
essential to our economic and social 
iuture is not completely disrupted nor 
set aside during this essentially military 
interlude. 

(To Be Continued) 


Junkers Jumo 

( Continued from page 53) 


Merlin in Great Britain. The Germans 
claim their engines provide better visi- 
bility ior single-engined planes and are 
easier to build and service in the field. 
It might be well worth while for us to 
investigate the possibilities of the in- 
verted vce-tvpe of high-powered air- 
craft engine before committing our- 
selves to the mass production of vast 
quantities of high-performance liquid- 
cooled engines of a type which has been 
discarded in Germany. 


Junkers Jumo 211 aircraft engine 
Type: twelve cylinders, water-cooled, 60° 
inverted vee, geared drive, iour cycle 
Bore and stroke: 5.90x6.50 In. 
Displacement: 2,136 cu.in. 

Length and area: 69 in. x 6.9 sq.ft. 
Rated output: 1,200 hp. at 6,500 ft. 

1.000 hp. at 16,400 ft 
1,200 hp. for take-off 
Total weight (dry) : 1,290 lb. 

Fuel consumption. 0.45 Ib./hp./hr. 

Oil consumption: 0.020 Ib./hp./hr. 
Compression ratio: 6.5: 1 


German Warplanes 

( Continued from page 45) 


to be beaten in the following month by 
a Messerschmidt Me 109 with a speed 
of 468.9 m.p.h. which is the present 
high-speed record. The latest Messer- 
schmidt product is the twin-engined Me 
110 two-seater fighter which has a 
speed of 380 m.p.h. at high altitudes and 
sufficient flight range to convoying. 

A visit to the Dornier factories at 
Friedrichshafen on the shores of Lake 
Constance proved particularly interest- 
ing ns both flying boats and land 
planes were being turned out in ap- 
preciable quantities. The flying boats 
were sturdy Do 24 three-engined patrol 
planes having a speed of 200 m.p.h. and 
a flight range of 2,200 miles. Unlike 
the hundreds of Consolidated PBY 
twin-engined patrol planes built for the 
United States Navy, these German 
planes are equipped with rotatable tail 
gun turrets and do not have any blind 
spot astern. Their safety factor in the 
event of failure of one engine is 66 2/3 
percent compared with only 50 percent 
for our twin-engined flying boats. 

Landplanc production at the Dornier 
factories was found to be confined to 
Do 17 and Do 215 twin-engined bomb- 
ers having a speed in excess of 300 
m.p.h. and a ceiling of 30,000 ft. Some 
of them were powered with B.M.W. 
132 air-cooled radials and others with 
Mercedes-Benz DB 601 engines. 

Practically all the observation planes 
used by the German Air Force are 
built by Henschel which incidently is 
the largest locomotive firm in Europe. 
In appearance the Henschel He 126 is 
similar to the high-wing Douglas ob- 
servation plane used in the United 
States. The German planes are pow- 
ered with B.M.W. 132 air-cooled 
radials and have a maximum speed of 
225 m.p.h. 

Junkers have the unique distinction 
of building gasoline and diesel engines 
as well as warplanes in a dozen or more 
large factories. The warplanes in pro- 
duction consist of the Ju 87 dive- 
bomber (Stuka), the Ju 88 twin- 
engined high-speed bomber, the Ju 89 
four-engined heavy bomber and the 
Ju 53 three-engined transport plane. 
In addition, numerous Ju 86-K twin- 
engined long-range bombers powered 
with diesels have been produced for the 
Air Force. The writer spent several 
days at the Junkers factories to see how 
warplanes and their engines are pro- 
duced by the largest aircraft firm in the 

Part II of this article describing the 
Junkers aircraft factories will appear 
in an early issue of Aviation. 
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• Bunting is completely equipped to meet the demands of the 
aircraft industry for precision-built bearings made of cast and 
wrought bronzes. Exact dimensional detail is provided by the 
most modern machining methods. Fineness of finish is assured 
by surface contour readings gauged to micro inches. Bunting 
responsibility and experience go back to the earliest days of 
aircraft production. Send us your blueprints for quotations. 
The Bunting Brass & Bronze Company . . . Toledo, Ohio. 

Warehouses in All Principal Cities. 

Lot Bunting help you design your bearings. 

engineering staffs and equipment tire avail- 
able to you, without cost or obligation, for de- 
velopment work in bearing alloy and design. 
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IT'S METAL FOR MODERNS 


f^wODERN pilots want the utmost 
/»/ in speed, comlort, strength 
and economy for every dollar spent. 
Shrewd buyers the World over 
choose all-metal Luscombes be- 
cause of their modern metal con- 
struction, high performance, low 
maintenance costs, long life and 
streamlined beauty. Metal construc- 
tion means ease of repair as well as 
greater strength. 


See your dealer today for a free 
demonstration — a revelation in 
light airplane flight characteristics. 
All-metal Luscombes are equipped 
with Continental 55 hp., 65 hp., 75 
hp. and Lycoming 65 hp. engines. 
Down payments are as low as $633. 
See the new custom-styled Silvaire, 
the luxurious Class I 75 hp. air- 
plane with 110 miles an hour cruis- 
ing speed and 37 miles per hour 
la n di n g speed. 


THE ALL-METAL PLANE THAT SELLS 
FOR LESS THAN $2000 

Luscombes are on display at: 247 Park Ave., New York City; 
1510 N. Meridian, Indianapolis; 343 N. Michigan Ave., 
Chicago; 16th and Hunting Park Ave., Philadelphia; Avia- 
tion Building, New York World's Fair. 
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for Successful Flight Tests 

HERE- 




CONTINENTAL-DIAMOND FIBRE CO. 

NEWARK DELAWARE 

DILECTO e DIAMOND VULCANIZED FIBRE e ELORON e MICABOND e VULCOID 
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268 S. JEFFERSON ST.. CHICLG0, ILL. 


"THE SPEED-UP SQUADRON" . . . this quintet 
of Thor Pneumatic Airplane Drills! For on each 
of the thousands of drilling operations that go 
into the production and maintenance of today's 
aircraft, Thor Drills offer the advantages that roll 
planes off the line and into the air faster! They’re 

ice. Compactly designed for easy one hand opera- 
tion. Low in air consumption because of the in- 
genious Thor Air Regulator. And, as with the more 
than 200 other air and electric tools Thor builds 
especially for the airplane industry, there is a Thor 
Drill with precisely the speed and capacity needed 
for every job. 
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THE INTERNATIONAL 
REFERENCE ROOK 
and DIRECTORY 
of the Aeronautic . 
Aviation and 
Allied Industries 


You’ll find it here! 

Whether it is Names; Addresses; Operating, Personnel or 
other Data you want .... for the United States alone or 
for 129 other Countries and Territories ... on Manufac- 
turers of Aircraft, Equipment, Materials or Supplies; 
Military and Civil Ministries; Air Transport Companies; 
Airports; Aeronautical Organizations of all kinds, etc. 
— You’ll find it handily in INTERAVIA ABC. 

OVER 20,000 LISTINGS 
OF THE WORLD'S AVIATION INDUSTRY 
covering 130 Countries and Territories 
with accurate data on the following: 

Ma»«aetar*r> of Aircraft. Equipment, Mat.riali, Fuali and 


\ new 200-page Atlas Section, with 70 aeronautical maps. 

] listings under every Analytics 


McGRAW-HIU PUBLISHING CO., INC., 

Catalog 6 Directory Division 

330 West 42nd Street, New York, N. Y 

Gentlemen: You may mail us 

INTERAVIA ABC to the following add 
at the rate of S7.50 per copy. 

(Company) 

(Address) 




T HE U. S. Army contract recently 
awarded to the Cessna Aircraft 
Company is doubly significant to present 
and future Cessna owners. First, the 
selection of The Cessna T50 TWIN 
(Army designation Model AT-8) for the 
important task of training multi-engine 
military pilots for the nation’s defense is 
concrete evidence of the outstanding 
flight and constructional features of this 
remarkable twin-engined airplane. 
Second, the expansion of factory space, 
personnel and equipment made possible 
and necessary by this contract will enable 
the company to render increasingly better 
service to our commercial customers. The 
Cessna tradition of friendly, willing co- 
operation which has made the Cessna 


owner-group almost like a family, will 
continue to the greatest possible extent. 
Inquiries concerning either the CESSNA 
T50 TWIN or the single-engined 
CESSNA AIRMASTERare invited and full 
information will be promptly furnished. 
★ 


CESSNA AIRCRAFT COMPANY 


CONTRACTORS TO THE U. S. ARMY AIR CORPS 

WICHITA, KANSAS, U. S. A. Cable Address, CESSCO 




STEARMAN 



FOR EXCLUSIVE USE ON LARGEST PEACE-TIME 
ORDER FOR INTERNATIONALLY FAMOUS 

Stea/uncut 

BY THE UNITED STATES ARMY AND NAVY 


• The use of Haskelite in Stearman Trainers 
provides very practical evidence that this pre- 
tested product merits top rating as a con- 
sistently dependable and practical aircraft 
material. Obviously, trainers must be engineered 
and manufactured to very high standards of 
safety, strength and repairability. 

Haskelite is produced by air-minded engi- 
neers, under conditions which provide unpar- 
alleled control over manufacturing processes, 
from raw materials to finished products. It sur- 
passes U. S. Government Specifications No.. 
AN-NN-P-511 and British Specifications 5V3 
. . . has a strength weight ratio far higher than 
metal . . .and takes curved forms suited to aero- 
dynamic construction in a manner that greatly 
accelerates design, manufacture and installation. 

Consult Haskelite engineers for full details. 


HASKELITE MANUFACTURING CORPORATION 

208 West Washington St., Chicago, III. Offices in Detroit . . . New York 







which they turn special cylinder head and base nuts. Each 
wrench of finest Snap-on steel, toughened for extra- 
strength, speed-styled and precision-built to highest air 
service standards. Snap-on aviation catalog shows 500 
tools. Your free copy on request — or see your Snap-on 



Quality... 



Precision marks everystepin the manufacture 
of our original -equipment pistons for aircraft 
engines. You are assured of uniformly high 
quality, procured by precision — in the making 
of laboratory-controlled alloys, in foundry and 
heat-treating operations, and in the pains- 
taking workmanship of a seasoned crew of 
experts operating up-to-date equipment. . . . We 
are prepared to meet your most exacting speci- 
fications in material and design, and to serve 
your piston needs completely and promptly. 

RAY DAY PISTON CORPORATION 

Original Equipment Exclusively 

West Warren at Walton • Detroit, Michigan 
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This catalog can easily save hours of inquiry and letter writing 
delays. It may be a replacement you need for maintenance of 
equipment. It may be a specific part for test and experimental 
work in engineering laboratory. Or it may be a part that will be- 
come a fundamental of some product you plan to put into production. 
Mallory manufactures a complete line of approved precision prod- 
ucts that have innumerable applications in the aeronautical, auto- 
motive, electrical, geophysical, radio and industrial fields. It would 
be impossible to enumerate these products here: but they are ready 
for reference when you have the Mallory Catalog at your elbow. 
Be sure that your engineering and designing departments know 
that the Mallory Catalog is available. They will find it especially 
helpful. Mallory’s organization of 253 selected distributors gives 
splendid service. Each distributor is a leader in his community, 
maintains adequate warehouse stocks and has a staff well trained 
to serve your needs. 

Write today for the Mallory Catalog of Approved Precision Prod- 
ucts. It will be sent promptly, along with the address of the 


MallorY 


Ferrous Alloys and Bi-Metals... Rectifiers. Dry Electrolytic Capaciti 
Resistors. Potentiometers. Rheostats, Rotary Switches, Single an 


Inc., INDIANAPOLIS, INDIANA • Cable Addrett — PELMALLO 


lutical. Automotive, Electrical, Geophysical, Radio and 
with . . . Electrical Contacts, Welding Electrodes, \on- 
■S.F.P. (Fabricated Plate) Capacitors. Vibrators.Vilreous 
Multiple Push Button Switches. Electronic Hardware. 







BEFORE YOU BUILD- 

OR EXPAND YOUR PRESENT PLANT, GET THESE 
FACTS ABOUT THE ADVANTAGES OF ILLINOIS 



to the center of population, center of industry, center of agriculture, geographical 
center and sources of more raw materials than any other industrial State- You 
can improve your service and cut production and distribution costs in Illinois. 


Investigate the ADDED PROFIT POSSIBILITIES of a plant or branch 
plant in Illinois, where you pay NO State Income Tax, NO State Machinery 
Tax, and NO State Real Estate Tax. 

Special Confidential Report for Executives 

Write the Illinois Development Council in Springfield, today, for detailed 

sites, as they apply to your business. 

will, of course, be kept strictly confidential. Write— 

ILLINOIS DEVELOPMENT COUNCIL 

STATE HOUSE • SPRINGFIELD, ILLINOIS 


FACTS 







Over 50 years of business paper 
publishing experience plus a large 
field force and trained personnel 
enable McGraw-Hill to offer a 
unique Direct Mail List Service — 

Write today for your copy of 
"Hundreds of Thousands of Reasons 
Why” — It will tell you about 
McGraw-Hill Lists and how they 
are getting results for others. 

\ 



Textile Industries 

DIRECT MAIL DIVISION 


McGRAW-HILL PUBLISHING CO., INC., 330 W. 42nd Street, New York 





Constructed by INGALLS 

for PAN-AMERICAN AIRWAYS at Miami . . . 


STRUCTURAL STEEL • STEEL PLATE WORK • BUILDINGS AND BRIDGES 
STEEL TANKS • SHIPBUILDING 

The Ingalls Iron Works Company, Inc. 

Executive Offices: BIRMINGHAM, ALA. 

Pittsburgh, Pa. New York. N. Y. Atlanta, Go. New Orleans. La. 
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CHAMPION CtNIRATORS 
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GKS 



GEORGE KOCH SONS..EVANSVILLE.IND. 


When you want Men 
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WE ARE READY TO SERVE YOU IN THE PRODUCTION OF 

PRECISION PARTS 

FOR 

AIRCRAFT 


We have the facilities, skilled workmen and equip- 
ment to meet your specification requirements. 


We have the capacity and organisation to handle 


We are strategically located for quick and eco- 
nomical shipping. 





m 
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We offer you the kind of precision work which 
can be had only from a well equipped, well organ- 
ized, going concern which specializes in the kind 
of workmanship you need right now — for parts 
which must be produced by skilled mechanics on — 





CWITLIK Quick Attachable Parachutes 
are the choice of experienced pilots 
because of their proven superiority and 
dependable performance. 

The thin, compact, quick attachable type 
remains in the scat, eliminating the neces- 
sity of carrying a cumbersome pack on 
leaving the - plane. Only seconds are re- 
quired to snap the chute to the harness 
before taking off. 

“Seat Pack" can also be had in the 
Stvitlik Quick Attachable type 


-tSi. 





MANUFACTURING CO. 


SWIffLIK 

SAFETY^! CHUTE 

“The World’s Fastest Opening Parachute ” 

SWITLIK PARACHUTE & EQUIPMENT CO. 

LALOR AND HANCOCK STS., TRENTON, N. J. 


West Coast Distributor: AIRCRAFT INDUSTRIES CORP. Glendale, Calif. 




ANY BOTTLENECKS 
TO BREAK? 





AIR MAIL— Twenty Years Ap this Month 


KESTER SOLDER COMPANY 


c'sKrifi,. 


KESTER 

CORED SOLDERS 

STANDARD FOR INDUSTRY 


Do you know 
that . . . 



\nsure your receiving 

AVIATION regularly by 
filling in the coupon below, 
today . . . 


Aviation for ... 





AMERICA'S REIUEST 
Loui-iuinG monopiAnE 


SPECIAL STEELS 
for the AIRCRAFT INDUSTRY 


:e prepared to woi 
evelopment of Stai 


IS NOW AVAILABLE ON TOOL, STAINLESS, 
ELECTRICAL, CARBON AND 
SPECIAL ALLOY STEELS 





B*A*30 

B*A*30 airplane wing cloth, 
famous for its uniformity, is lighter, 
stronger and more closely woven 
than other airfoil fabrics. Inquiries 
from dealers and manufacturers will 







Dynamite! 



What Determines 



GOVRO- NELSON 


COMPANY 

1931 Antoinette Detroit, Mich. 


What’s NEW in Flying? 


find the answer every month in Aviation — 
the oldest American aeronautical publica- 
tion — the most up to date. 

New training methods — new flying prac- 
tices — new theories, money making sugges- 
ant maintenan 
e who fly for p 


thoroughly covers every angle of flying — 
business and private — in complete under- 
standable articles fully illustrated with 
photos, charts and diagrams. 

If you are interested in flying, Aviation 


Mail Coupon Now . . 


J30wl < «d St„ N.w York City 




at once— NOW. 


PREPARE NOW 


for Success in Aviation 
at STEWART TECH in New York 


IPs 

SSMI 



STEWART TECHNICAL SCHOOL 



Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 


The 

WHERE TO BUY 
SECTION 
of 

“AVIATION” 

supplements other adver- 
tising in this issue with 
these additional announce- 
ments of products and serv- 
ices essential to modern 
aeronautical icork. Make a 
habit of checking this page 

Departmental Staff 

AVIATION 


P H E N I X 

AIRPLANE DOPES 
CLEAR and PIGMENTED 
PHENIX AIRCRAFT PRODUCTS CO. 


Fuses and Mountings fo 

IITTELFUSE INC 1 
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Ta N Trt55iff"s.8S American Flea Ship 







CLASSIFIED ADVERTISING ■ 


AVIATION'S MARKET PLACE 



INDEX 

AVIATION "Cla.jified"— September, 1940 

Engines & Parts 
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McKinley Avenue. Lee Angeles California,. 
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Used Planes 
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Equipment & Products 
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Pltt.burg-B.ttl. Airport, Homeetead, K&j 
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Services & Instruction 
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tCrcch Aircraft 

Inc. 

STINSON 

DISTRIBUTORS j 
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PARKS AIR COLLEGE OFFERS 
FOR IMMEDIATE SALE 

FOKKER AMPHIBIAN 
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COME TO “STANDARD” FIRST 

ggSSSS £53HE£ 

( W. are direct^Factory^ representatives ™ ^*" d . °“' *** °' 

Standard Aircraft Equipment Co. 


AVIATION'S MARKET PLACE 


Aviation Schools 



o], the. PoM&liltU&i 

• /7 • 4. THERE ARE COUNTLESS 

4*1 H<ucuio*t 


OPPORTDNITES FOR 
TRAINED YODNG MEN . 


THE Luscombe School of Aeronautics has trained young men from 

Through^ sgstematic^and^progTOsive program of expansion, the School 
constructive courses in preparation for factory, service or airline work. 


SCHOOL OF AERONAUTICS 

Dept. "B" WEST TRENTON. N. J. 



RISING SUN — 

SCHOOL OF AERONAUTICS 

191 W. ROOSEVELT BLVD., PHILA. 


Write tor Ireecatelog end complete' details 
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STARRETT TOOLS 


every measuring operation 

If it’s a micrometer, vernier, dial indicator 
— or even a steel tape or rule — you’ll find that 
STARRETT makes it and your favorite tool 
distributor stocks it. You get what you want 
when you want it by specifying STARRETT. 
Write for complete Starrett Catalog No. 26 - V. 


\ 

WHICH OF THESE COURSES 

WILL HELpYOU 

ADVANCE IN THE 
AVIATION WORLD? 


• No matter what branch of the 
aviation industry you’re in, additional 
training can help you advance farther 
and faster! 

Check over the list of I. C. S. Courses 
in this coupon. Decide which one can 
help you move up the ladder toward 
the bigger job you’d like to hold. Bear 
in mind that I. C. S. training has helped 
thousands achieve success — yet the 
cost is surprisingly low! 


Then — check the cours 
ested in, and mail this 
t tomorrow, but right r. 






UNITED 


ON A MILESTONE IN AVIATION HISTORY 


UNITED 


INSTRUMENT DIVISION of 5QUHRE ]] CDMPPNY 
B0-08 45 th AVE. .... ELMHURST, N.Y 


KOLLSMAN 




LIGHTEST OF ALL STRUCTURAI 


lETALS 






FOR SCHEDULED ALL-WEATHER 
OPERATION jp 


MECHANICAL EQUIPMENT 
FOR ICE ELIMINATION 


T O adequately protect the leading surfaces of 
aircraft from the formation of ice under adverse 
weather conditions with resultant loss of power, 
lift characteristics and propeller efficiency is the 
purpose of Eclipse Mechanical Equipment for Ice 
Elimination. The formation of ice under certain 
atmospheric conditions on the leading edges of 


wing and tail surfaces, propellers, propeller hubs 
and carburetor venturi openings has made Eclipse 
Ice Elimination Equipment essential to the safe 
all-weather operation of aircraft. 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 

BENDIX, NEW JERSEY, U.S.A. 


1 • Eclipse types 571 and 572 Five Port De-Icer Distributing Valves with 
integral control switch are designed to distribute air under pressure to the 
inflatable elements of Goodrich Wing and Tail Surface De-Icers. The design 
of the control switch is such that only one operation is required to direct 
the flow of air to the distributor valve and simultaneously close the motor 
circuit, thereby eliminating the need for a separately mounted control 
switch and valve. 


2 . Eclipse Type 577 Four-Way Control 
Valves are designed to provide remote 
control of Ten Port De-Icer Distributing 
Valves by simultaneously directing the 
flow of air to the distributing valve and 
closing the circuit to the electric driv- 
ing motor. 


3 . EclipseTypes 566 and 567 Propeller 
Anti-Icer Pump Rheostats are available 
for remotely controlling the output of Pro- 
peller Anti-Icer Pumps and are normally 
furnished in a shielded case for instrument 
panel mounting. 

4 . EclipseTypes 573 and 574 Ten-Port 
De-Icer Distributing Valves are designed 
for installation in large, multi-engine air- 
craft to distribute air under pressure to the 
inflatable elements of Goodrich Wing and 
Tail Surface De-Icers. An Eclipse Type 577 
Four-Way Control Valve is required for 
use in conjunction with these units. 

5 . Eclipse Type 565 Propeller Anti-Icer 
Pumps are designed to deliver a metered 
supply of alcohol -glycerine solution to 
the propellers of twin engined installa- 
tions by means of slinger rings located on 
the propeller hubs. If desired the units 
may be used for single engined installa- 
tions or to prevent ice formation in the 
carburetor venturi. 

NOTE: In addition to the above items of 
equipment, Pressure Type Oil Separators 
and Pressure Relieve Valves are availa- 
ble for controlling the pressure in the 
De-Icer cells. 



